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A p p en d ix  C to S u b p art M— T est P ro ced u res 
fo r E valuating  B ody B e lt/H a rn ess  S ystem s 
an d  Position ing  D evice S ystem s

The standard requires body belt/hamess 
systems and components to meet the 
specified performance criteria of 
§ 1926.502(d) (5), (6), and (16), and positioning 
device systems and components to meet 
similar requirements of § 1926.502(e) (3) and
(4). This Appendix serves as a nonmandatory 
guideline to assist employers in complying 
with these requirements. Body belt/harness 
systems and positioning device systems 
tested by manufacturers in conformance with 
the following guidelines will be considered as 
acceptable systems and components that 
meet the requirements listed above, provided 
a force factor of 1.4 is used.
Testing M ethods For Body B elt/H arness 
Systems.

(a) General. (1) Lifelines and lanyards shall 
be attached to a fixed anchorage and 
connected to the body belt/harness or 
positioning device in the same manner as 
they would be used to protect employees, 
except lanyards shall be tested only when 
connected directly to the anchorage and not 
to a lifeline.

(2) The fixed anchorages shall be rigid, and 
shall not have a deflection greater than .04 
inches (1 mm) when a force of 2,250 pounds 
(10 kN) is applied.

(3) The lanyard or lifeline used to create 
the free fall distance shall be the one 
supplied with the system, or, in its absence, 
the worse case lanyard or lifeline intended to 
be used with the system.

(4) The test weight for each test shall be 
hoisted to the required level and shall be 
quickly and cleanly released without 
imparting any appreciable motion to it.

(5) The strength and force test shall each 
consist of dropping each specified weight one 
time without failure of the system being 
tested. A new system shall be used for each 
test.

(6) The maximum elongation shall be 
recorded during the strength test for lanyard 
systems, and during the force test for all 
other systems.

(b) Strength test. (1) During the testing of 
all systems, a test weight of 300 pounds plus 
or minus five pounds (136 kg plus or minus 2.5 
kg) shall be used. The weight shall be a rigid, 
metal cylindrical object or torso-shaped 
object with a girth of 38 inches plus or minus 
four inches (96 cm plus or minus 10 cm).

(2) For lanyard systems, the lanyard length 
shall be six feet plus or minus two inches 
(1.83 m plus or minus 5 cm) as measured from 
the fixed anchorage to the attachment on the 
body belt/harness.

(3) For rope grab-type deceleration systems 
the length of the lifeline above the centerline 
of the grabbing mechanism to the lifeline’s

anchorage point shall not exceed two feet 
(0.61 m).

(4) For lanyard systems, for systems with 
deceleration devices which do not 
automatically limit free fall distance to two 
feet (0.61 m) or less, and for systems with 
deceleration devices which have a 
connection distance in excess of one foot (0.3 
m) (measured between the centerline of the 
lifeline and the attachment point to the body 
belt or harness), the test weight shall fall free 
from a point that is 1.5 feet (46 cm) above the 
anchorage point, to its free hanging location 
(a total of 7.5 feet (2.3 m) free fall distance) 
without interference, obstruction, or hitting 
the floor or ground during the test.

(5) For deceleration devices with integral 
lifelines or lanyards which automatically 
limit free fall distance to two feet (0.61 m) or 
less, the test weight shall free fall a distance 
of four feet (1.22 m).

(6) Worst case, normal, and permitted use 
situations of the system shall be evaluated,

(7) Failure for the strength test shall consist 
of any breakage or slippage sufficient to 
permit the weight to fall free from the belt or 
harness.

(8) Following the test, the system need not 
be capable of further operation; however, 
such a non-use condition for deceleration 
devices shall be readily apparent.

(c) Force test. (1) For lanyard systems, (i) A 
test weight of 130 pounds plus or minus three 
pounds (59 kg plus or minus 1.6 kg) shall be 
used. The weight shall be a rigid, metal 
cylindrical object or torso-shaped object with 
a girth of 38 inches plus or minus four inches 
(96 cm plus or minus 10 cm).

(ii) Lanyard length shall be six feet plus or 
minus two inches (1,83 m plus or minus 5 cm) 
as measured from the fixed anchorage to the 
attachment on the body belt/harness.

(Hi) The test weight shall fall free from the 
anchorage level to its hanging location (a 
total of six feet (1.83 m) free fall distance) 
without interference, obstruction, or hitting 
the floor or ground during the test.

(2) For all other systems, (i) A test weight 
of 220 pounds plus or minus three pounds 
(100 kg plus or minus 1.6 kg) shall be used. 
The weight shall be a rigid, metal cylindrical 
object or torso-shaped object with a girth of 
38 inches plus or minus four inches (96 cm 
plus or minus 10 cm).

(ii) The fall distance to be used in the test 
shall be the maximum fall distance physically 
permitted by the system during normal use 
conditions, up to a maximum free fall 
distance for the test weight of six feet (1.83 
m), except as follows:

(A) For deceleration systems which have a 
connection link or lanyard, the test weight 
shall free fall a distance equal to the 
connection distance (measured between the 
centerline of the lifeline and the attachment 
point to the body belt or harness).

(B) For deceleration devices with integral 
lifelines or lanyards which automatically 
limit free fall distance to two feet (.61 m), the 
test weight shall free fall a distance equal to 
that permitted by the system in normal use 
(For example, to test a system with a self- 
retracting lifeline or lanyard, the test weight 
shall be supported and the system allowed to 
retract the lifeline or lanyard as it would in 
normal use. The test weight would then be 
released and the force and deceleration 
distance measured).

(3) Worst case, normal, and permitted use 
situations of the system shall be evaluated.

(4) The force test is failed whenever the 
recorded maximum arresting force exceeds 
1,800 pounds (8.0 kN) when using the 130 
pound (59 kg) weight, or 2,500 pounds when 
using the 220 pound (100 kg) weight.

(5) Following this test, the system need not 
be capable of further operation; however, all 
such incapacities of deceleration devices 
shall be readily apparent.
Testing M ethods For Positioning D evice  
System s

(а) General. (1) Single strap positioning 
devices, shall have one end attached to a 
fixed anchorage and the other end connected 
to a body belt/harness in the same manner as 
they would be used to protect employees. 
Double strap positioning devices, similar to 
window cleaner’s belts, shall have one end of 
the strap attached to a fixed anchorage and 
the other end shall hang free. The body belt/ 
harness shall be attached to the strap in the 
same manner as it would be used to protect 
employees. The two strap ends shall be 
adjusted to their maximum span.

(2) The fixed anchorage shall be rigid, and 
shall not have a deflection greater than .04 
inches (1 mm) when a force of 2,250 pounds 
(10 KN) is applied.

(3) During the testing of all systems, a test 
weight of 250 pounds plus or minus three 
pounds (113 kg plus or minus 1.6 kg) shall be 
used. The weight shall be a rigid object with 
a girth of 38 inches plus or minus four inches 
(96 cm plus or minus 10 cm).

(4) Each test shall consist of dropping the 
specified weight one time without failure of 
the system being tested. A new system shall 
be used for each test.

(5) The test weight for each test shall be 
hoisted exactly four feet (1.2 m above its “at 
rest” position), and shall be dropped so as to 
permit a vertical free fall of four feet (1.2 m).

(б) The test is failed whenever any 
breakage or slippage occurs which permits 
the weight to fall free of the system.

(7) Following the test, the system need not 
be capable of further operation; however, all 
such incapacities shall be readily apparent.
[FR Doc. 86-26229 Filed 11-24-86; 8:45 am) 
BILLING CODE 4510-26-M





Tuesday
November 25, 1986

Part IV

Department of Labor
Occupational Safety and Health 
Administration

29 CFR Part 1926
Safety Standards for Stairways and 
Ladders Used in the Construction 
Industry; Notice of Proposed Rulemaking



42750 Federal Register /  Vol. 51, No. 227 /  Tuesday, November 25, 1986 /  Proposed Rules

DEPARTMENT OF LABOR 

29 CFR Part 1926 

[Docket No. S-207]

Safety Standards for Stairways and 
Ladders Used in the Construction 
industry

a g e n c y : Occupational Safety and 
Health Administration, Labor 
Department.
a c t io n : Notice of proposed rulemaking.

s u m m a r y : The Occupational Safety and 
Health Administration (OSHA) 
proposes that the current provisions of 
Subpart L of the Construction Industry 
Standards relating to ladders, and the 
current provisions of Subpart M relating 
to stairways be revised and relocated to 
a new proposed Subpart X. These 
provisions are relocated for the purpose 
of reformatting the rules into a more 
logical grouping of topics. Also, existing 
Subpart X—Effective Dates, would be 
deleted as it is no longer necessary.

The proposed standard is written in 
performance-oriented language, and is 
intended to eliminate ambiguities and 
redundancies found in the existing 
standards. The proposed standard also 
changes certain requirements applicable 
to specific types of ladders into general 
requirements that apply to all ladders.

In addition to using performance- 
oriented language, all incorporations by 
reference of national consensus 
standards and other outside materials 
are replaced by inclusion of the 
applicable requirements from those 
standards in the body of Subpart X. This 
is intended to assist employers in 
determining what is required of them 
without having to refer to documents 
outside Part 1926. This proposal is 
another step in OSHA’s plan to review 
its safety standards and to revise them 
as necessary to provide safer working 
conditions without imposing 
unnecessarily burdensome- 
requirements. This proposal is being 
issued after appropriate consultation 
with the Advisory Committee on 
Construction Safety and Health 
(ACCSH).
d a t e s : Comments on this proposed 
rulemaking must be postmarked by 
February 23,1987. Hearing requests 
must be postmarked by February 23, 
1987.
a d d r e s s : Written comments, and 
requests for hearings should be sent to 
the Docket Officer, Docket No. S-Ü07, 
U.S. Department of Labor, Room N-3760, 
200 Constitution Avenue, NW., 
Washington, DC 20210.

FOR FURTHER INFORMATION CONTACT:
Mr. James Foster, Occupational Safety 
and Health Administration, U.S. 
Department of Labor, Room N-3637, 200 
Constitution Avenue, NW., Washington, 
DC 20210, Telephone: (202) 523-8151. 
SUPPLEMENTARY INFORMATION: The 
author of this proposed rulemaking is 
Roy F. Gurnham, Office of Construction 
and Civil Engineering Safety Standards, 
Occupational Safety and Health 
Administration.
I. Background

Congress amended the Contract Work 
Hours Standards Act (CWHSA) (40 
U.S.C. 327 et seq.) in 1969 by adding a 
new Section 107 (40 U.S.C. 333) to 
provide employees in the construction 
industry with a safer work environment 
and to reduce the frequency and 
severity of construction accidents and 
injuries. The amendment, commonly 
known as the Construction Safety Act 
(CSA) [Pub. L. 91-54; August 9,1969], 
significantly strengthened employee 
protection by providing occupational 
safety and health standards for 
employees of the building trades and 
construction industry working on 
Federally-financed or Federally-assisted 
construction projects. Accordingly, the 
Secretary of Labor issued Safety and 
Health Regulations for Construction in 
29 CFR Part 1518 (36 FR 7340, April 17, 
1971) pursuant to Section 107 of the 
Contract Work Hours and Safety 
Standards Act.

The Occupational Safety and Health 
Act (the Act) (84 Stat. 1590; 29 U.S.C. 651 
et seq.), was enacted by Congress in 
1970 and authorized the Secretary of 
Labor to adopt established Federal 
standards issued under other statutes, 
including the Construction Safety Act, 
as occupational safety and health 
standards. Accordingly, the Secretary of 
Labor adopted the Construction 
Standards, which had been issued under 
the Construction Safety Act in 29 CFR 
Part 1518, in accordance with section 
6(a) of the Act (36 FR 10466, May 29, 
1971). The Safety and Health 
Regulations for Construction were 
redesignated as Part 1926 later in 1971 
(36 FR 25232, December 30,1971). The 
standards dealing with ladders 
(§ 1926.450 in Subpart L) and stairways 
(§ 1926.501 in Subpart M) were adopted 
as OSHA standards as part of this 
process.

The need for review and revision of 
Subparts L and M, including the 
provisions for ladders and stairways, 
has been recognized by OSHA since the 
earliest days of the OSH Act. However, 
other standards activities had higher 
priorities. After several meetings of the 
Advisory Committee on Construction

Safety and Health, it was determined in 
1977 that a piecemeal approach to 
reviewing these provisions would not be 
acceptable. Therefore, a complete 
review of Subparts L and M was begun. 
Since that time, ACCSH has reviewed 
these subparts several times and 
transcripts of these meetings, including 
recommendations, have been submitted 
to the Assistant Secretary. The 
transcripts are part of the public record 
as Exhibit 1. The Committee’s 
recommendations, and those of other 
interested parties, have been carefully 
analyzed in connection with the present 
rulemaking. Many of the changes in the 
proposed standard reflect the 
recommendations and suggestions of the 
Advisory Committee and interested 
persons. Relevant ACCSH comments 
are discussed below in the Summary 
and Explanation section. Committee 
discussions that were inconclusive or 
did not result in a specific 
recommendation have also been 
considered, but are not discussed in this 
preamble.

After reviewing and evaluating the 
provisions for ladders and stairways, 
OSHA believes that certain provisions 
in the existing standards are redundant 
or ambiguous. Other provisions simply 
are not feasible in all situations or are 
unnecessarily detailed. To eliminate 
these problems, this proposal focuses on 
the principal hazards involved when 
working on stairways and ladders and 
eliminates what OSHA believes to be 
unnecessary and redundant provisions 
in the current standards. In addition, the 
proposal has been written in 
performance-oriented language. This 
proposal also incorporates directly the 
relevant provisions of the general 
industry standards (Part 1910) which 
have been determined by OSHA to be 
applicable to the construction industry.

For purposes of organization, and in 
order to make it easier for employers 
and employees to find specific 
provisions, this proposal relocates the 
topics of stairways and ladders from 
Subparts L and M to a revised Subpart X 
titled, “Stairways and Ladders.” This 
new subpart, along with revised Subpart 
L, “Scaffolds,” and revised Subpart M, 
“Fall Protection,” constitute a package 
of inter-related standards which have 
been rewritten and reorganized to 
facilitate treatment of the individual 
subjects. OSHA intends to coordinate 
the rulemaking activities for these 
subparts, and hopes to make the final 
rules for all three subparts effective at 
the same time. The existing Subpart X, 
"Effective Dates,” in Part 1926 is no 
longer needed as the effective dates 
have occurred and there is no current
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need to continue to publish them. 
Therefore, existing Subpart X would be 
deleted and replaced with this new 
Subpart X.

OSHA believes that the clarified and 
reformatted language of the proposal 
will help employers to understand the 
requirements for stairways and ladders, 
and will improve safety by minimizing 
subjective interpretations of the 
provisions. By minimizing, if not 
eliminating, the interpretations needed 
to Understand the requirements of 
Subpart X, OSHA intends to provide fair 
and equal notice to all employers of the 
rules for stairway and ladder safety.

This project is also being coordinated 
with the project for the revision of 
related general industry standards in 29 
CFR Part 1910, Subpart D—Walking/ 
Working Surfaces. Wherever possible, 
the 1910 and 1926 proposals use the 
same language to address similar 
hazards in order to promote consistency 
between the two sets of standards.
II. Hazards Involved

Fall accidents resulting in injuries and 
fatalities continue to occur at 
construction sites despite the 
promulgation of the OSHA Construction 
Standards in 1971. Examination of 
available data indicates that these 
accidents appear to be primarily the 
result of non-compliance with existing 
OSHA standards, and not primarily 
because the current standards 
improperly address stairway and ladder 
hazards involved in construction work. 
Nevertheless, upon reviewing 
compliance problems and public 
comments received since 1972, OSHA 
believes that the regulations dealing 
with stairways and ladders need 
updating to clarify the requirements of 
currently ambiguous and confusing 
provisions. - ...

Precise accident data for the entire 
construction industry are not available. 
In addition, although the number of 
construction fall accidents on stairways 
or from ladders can be estimated for a 
given period of time, the ratio of 
accidents to the amount of employee 
exposure to fall hazards cannot be 
readily determined. However, based 
upon the limited data which have been 
compiled, it can be shown that the total 
number of injuries associated with falls 
from surfaces covered under Subpart X 
would be between 17,000 and 34,000 for 
1979 alone (Ex. 2: Table IV-1). Although 
specific accident ratios cannot be 
projected for the 4 million construction 
workers potentially covered by Subpart 
X, the following information has been 
compiled concerning stairway and 
ladder accidents in general:

• On a yearly basis, OSHA estimates 
that as many as four fatalities, 5,360 
impact injuries, and 1,900 sprain or 
strain injuries occur on stairways used 
in construction (summary of Exs. 15 and
16);

• 65 percent of those injured in 
stairway accidents require medical 
treatment (Ex. 3:150).

In a Bureau of Labor Statistics study 
of 1,400 ladder accidents which resulted 
in injuries (Ex. 5), the following findings 
were made:

• 23 percent of the accidents were in 
construction;

• 42 percent of those injured were 
working on the ladder when the 
accident occurred;

• 66 percent of those injured had not 
been trained in how to inspect ladders 
for defects before using them;

• 4 percent of the ladders did not 
have uniformly spaced steps;

• 19 percent of the ladders had one or 
more defects;

• 39 percent of the ladders had not 
been extended three feet above the 
landing level;

• 53 percent of non-self-supporting 
ladders, had not been secured or braced 
at the bottom, and 61 percent had not 
been secured at the top; and

• 53 percent of the ladders broke 
during use.

Based on its analysis of the above 
statistics and its field experience 
enforcing construction standards, OSHA 
has determined that employees using 
ladders and stairways are exposed to 
significant risk of harm. Consequently, 
OSHA believes revised standards are 
necessary to reduce that risk.

The following examples of recorded 
accidents will serve to illustrate the 
types of accidents that injure and kill 
employees working on or near ladders. 
These selected examples are not 
intended to cover all types of ladder 
accidents. The examples reference the 
provisions of the existing standards and 
the proposals which are directed at the 
cause of the accident.

• May 20,1974: Fatality and injury. 
Two employees were pulling a metal 
ladder up to the level where they were 
working. The ladder came in contact 
with energized electrical wires. One 
employee was electrocuted, and one 
was severely burned (Ex. 4:18). 
Observance of existing paragraph
§ 1926.450(a)(ll), or of proposed 
paragraph § 1926.1053(b)(12), might have 
prevented this accident by keeping 
ladders with conductive siderails away 
from energized electrical lines.

• September 19,1979: Fatality. An 
employee used a ten foot ladder to get to 
a nine foot high level. To do this, the

ladder had to be placed at an 
improperly steep angle and the 
employee fell off the ladder (Ex. 4:20). 
Observance of existing paragraph 
§ 1926.450(a)(9), or of proposed 
paragraph § 1926.1053(b)(1), might have 
prevented the accident by assuring that 
a proper length ladder was used, or that 
the ladder was properly secured at its 
top, which would have allowed safe 
access and egress to the higher level.

• November 24,1976: Fatality. A 
ladder leaning against a scaffold cross- 
member slipped under the cross-member 
as two employees climbed it, and the 
employees fell. Although the ladder top 
was secured to the scaffold cross­
member, the siderails were only long 
enough to extend one inch above the 
cross-member (Ex. 4:22). Observance of 
existing paragraph § 1926.450(al.(10), or 
the clarified provisions of proposed 
paragraph § 1926.1053(b)(1), might have 
prevented this accident by requiring the 
use of a ladder long enough to extend 36 
inches above the point of landing.

• June 2,1978: One Fatality and eight 
injuries. At the end of a work shift, too 
many employees got on a job-made 
ladder to go home and the ladder 
collapsed (Ex. 4:28). Observance of 
existing paragraph § 1926.450(b)(1), or 
the clarified provisions of proposed 
paragraph § 1926.1053(a)(1), requiring 
ladder components to have a safety 
factor of 4:1, and proposed paragraph
§ 1926.1053(b)(3) prohibiting the 
overloading of ladders, might have 
prevented this accident.

• September 3,1976: Fatality. An 
employee stepping onto a ladder fell 22 
feet when the ladder slipped on the 
supporting surface (Ex. 4:32).
Observance of existing § 1926.450(a)(10), 
or the clarified provisions of proposed 
paragraph § 1926.1053(b)(7) might have 
prevented this accident by assuring that 
the ladder was properly secured at the 
bottom.

The above data and examples suggest 
that observance of the existing 
provisions or the proposed provisions 
might have prevented the accidents. 
OSHA believes that the proposed 
provisions will provide clearer, easier- 
to-understand requirements that will 
clarify specific requirements and, 
thereby, more clearly define an 
employer’s duties.

For a further discussion of accident 
rates and significance of risk, see 
Section IV. Preliminary Regulatory 
Impact Assessment and Regulatory 
Flexibility Analysis.



42752 Federal Register /  Vol. 51, No. 227 /  Tuesday, November 25, 1986 /  Proposed Rules

III. Summary and Explanation of the 
Proposal

The following discussion, which 
tracks the proposal paragraph by 
paragraph, summarizes and explains the 
significant substantive changes made to 
the ladder provisions of existing Subpart 
L and the significant substantive 
changes made to the stairway 
provisions of existing Subpart M.
Subpart X —Stairways and Ladders

As the title states, Subpart X would 
cover the topics of stairways and 
ladders. The subpart includes provisions 
for construction, inspection, 
maintenance, use, fall protection, and 
the training necessary for employees 
involved with stairway and ladder 
construction, use, and repair.
Section 1926.1050 Scope, application, 
and definitions applicable to this 
subpart.

Proposed paragraph § 1926.1050(a) 
outlines the scope and application of 
proposed Subpart X. The subpart would 
apply to all stairways and ladders found 
in construction, alteration, repair 
(including painting and decorating), and 
demolition workplaces, except that 
additional requirements for ladders used 
on or with scaffolds are in §§ 1926.451 
(c) and (d) of proposed revised Subpart 
L—Scaffolds.

In the following discussion, a 
paragraph citation preceded by the 
letter “E” refers to a paragraph in 
existing Subparts L or M. All other 
citations are to the proposed standard.

Proposed paragraph § 1926.1050(b) 
lists and defines all major terms used in 
the proposed standard. Many definitions 
are the same as those in the existing 
standard, although some have been 
reworded for uniformity or clarity. The 
following terms have been added to or 
have been changed from the existing 
definitions:

“Equivalent.” This term replaces the 
existing term “standard strength and 
construction.” It is used in the text of the 
proposal to allow alternative means of 
complying with the standard. The 
definition makes clear that the employer 
must demonstrate that all alternative 
means of compliance will provide an 
equal or greater degree of safety than 
that attained by using the method or 
item specified in the standard.

"Failure.” This word is used in 
performance-oriented paragraphs such 
as § 1926.1052(c)(5) dealing with stairrail 
strength. Because the word can be 
interpreted to mean only breakage or a 
physical separation of component parts, 
the definition makes it clear that load 
refusal, the point where the ultimate

strength of a component is exceeded, is 
also considered to be failure. This is the 
point where structural members lose 
their ability to carry loads.

“Handrail.” The proposed definition 
explains that handrails are rails used to 
provide employees with a handhold for 
support. The proposed definition deletes 
the existing language which limits 
handrails to bars or pipes “supported on 
brackets from a wall or 
partition . . .  (to provide) a handhold in 
case of tripping.” The new definition 
recognizes that handrails are not limited 
in form to wall- or partition-mounted 
bars or pipes. For example, the toprail of 
a stairrail system may serve as a 
handrail when installed according to 
paragraph § 1926.1052(c)(7).

“Lower levels.” This is a new term 
and is used to describe the areas to 
which an employee could fall. The term 
does not apply to the same surface from 
which the employee could fall.

“Maximum intended load.” This is a 
new term used in paragraph 
§ 1926.1053(a)(1) to clarify the types of 
loads which must be considered when 
building a ladder, and is used in 
paragraph § 1926.1053(b)(3) to limit the 
amount of load which may be placed on 
a ladder.

“Riser height.” This term replaces the 
term “rise.” There is no change to the 
definition. For the purposes of this 
standard, the term “tread” used in the 
definition includes landings.

“Single cleat ladder.” The existing 
definition is expanded to include 
siderails which are joined together with 
rungs and steps, as well as siderails 
which are joined by cleats.

"Stairrail system.” This term replaces 
the existing term “stair railing,” which is 
often used to describe only the top 
member of a total system. The proposed 
definition clarifies the point that the top 
surface of a stairrail system may also 
serve as a handrail.

“Unprotected sides and edges.” This 
is a new term and defines such areas as 
those where there is no wall or guardrail 
system 39 inches or more in height or 
where there is no stairrail system 36 
inches or more in height. This definition 
is consistent with the term as used in the 
proposed revision of Subpart M—Fall 
Protection, § 1926.500(b).

The following existing definitions 
would be deleted because they are not 
used in the proposed subpart or their 
meanings are obvious: E § 1926.502(h) 
“stair platform,” and E § 1926.502(i) 
“stair, stairways.”
Section 1926.1051 General 
requirements.

This section specifies where 
stairways and ladders are to be

provided in order for employees to have 
safe means of access between levels.

Paragraph § 1926.1051(a) would 
provide that wherever there is a 
personnel point of access and no ramp, 
runway, sloped embankment, or 
personnel hoist is provided, then a 
ladder or stairway must be provided. 
This is essentially the same requirement 
as E § 1926.450(a)(1). Existing rule E 
§ 1926.450(a)(1) requires a means of 
access at all breaks in elevation, and E 
§ 1926.501(a) requires a means of access 
wherever the structure is two or more 
floors (20 feet) high. Public Comment is 
requested in Issue Number 2 as to what 
is the appropriate height limit before a 
means of access must be provided.

Paragraph (a)(1) would prohibit the 
use of spiral stairways which will not be 
a permanent part of a structure after 
completion of the structure’s 
construction, except where they provide 
the only practical means of access 
during construction. This requirement is 
essentially the same as E § 1926.501(m) 
except the language has been changed 
to clarify that stairways which will be a 
permanent installation may be used.

Paragraph (a)(2) would require that 
when ladders are used to provide the 
only means of access for 25 or more 
employees, or when they are used to 
serve simultaneous two-way traffic, they 
be double-cleated or two or more 
separate ladders be used. This is 
essentially the same requirement as E 
§ 1926.450(b)(1), except the existing 
paragraph is worded in terms of 
providing one double-cleated ladder 
only, and the proposed paragraph 
recognizes the obvious alternative of 
using two or more ladders.

Paragraph (b) is a new requirement 
and would require all systems to be 
provided and installed, and all duties to 
be performed, before employees begin 
work where they use ladders or 
stairways. Work activities must not 
begin until the ladder or stairway is safe 
to use.
Section 1926.1052 Stairways.

This section specifies the 
requirements for all stairways used by 
construction employees.
Paragraph § 1926.1052(a) General.

Paragraph (a) sets forth the general 
requirements for the construction of 
stairways. Paragraph (a)(1) would 
require stairs to have landings at least 
30 inches long at every 12 feet or less of 
vertical rise. This is the same 
requirement as E § 1926.501(i), except 
the existing term “temporary stairs” is 
deleted and the phrase "stairways 
which will not be a permanent part of
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the structure being built” is used to more 
clearly define the requirement.

Paragraph (a)(2) would require stairs 
to be installed at an angle between the 
limits of 30° and 50° from horizontal.
This is the same requirement as in E 
§ 1926.501(j).

Paragraph (a)(3) would require riser 
height and tread width to be uniform 
within each flight of stairs, including any 
foundation structure which serves as a 
tread of the stairway. This is the same 
requirement as E § 1926.501(k).

Paragraph (a)(4) would require 
platforms be provided wherever a door 
or gate opens onto a stairway, and that 
the swing of the door not reduce the 
effective width of the platform to less 
than 20 inches. This is the same 
requirement as E § 1926.500(b)(9).

Paragraph (a)(5) would require metal 
pan landings to be secured in place 
before filling, and is the same 
requirement as E § 1926.501(h).

Paragraph (a)(6) would require all 
parts of stairways to be free of 
hazardous projections, such as 
protruding nails. This is the same 
requirement as E § 1926.501(c).

Paragraph (a)(7) would require 
slippery conditions on stairs to be 
eliminated as soon as possible after they 
occur. This is the same requirement as E 
§ 1926.501(e).
Paragraph § 1926.1052(b) Temporary 
service.

Paragraph (b) contains rules relating 
to temporary treads and landings used 
on stairways.

Paragraph (b)(1) would require stair 
pans which are not going to be 
immediately filled to be temporarily 
fitted with solid material up to the top 
edge of each pan. This is essentially the 
same requirement as E § 1926.501(f), 
except the proposed wording clarifies 
that the filling material is temporary; 
must be placed prior to any foot traffic; 
and must fill each pan at least to its top 
edge. The proposed rule adds a new 
provision that such temporary treads 
and landing must be replaced as they 
are worn out. As in the existing 
standard, temporary (reads and landings 
are not required during construction of 
the stairway itself, on a flight by flight 
basis.

Paragraph (b)(2) would be a new rule, 
qnd would require skeleton metal stairs 
to be provided with temporary treads 
and landings prior to any foot traffic if 
the permanent treads or landings are not 
to be placed until a later date. Public 
comment is requested in the Specific 
Issues section of this preamble on 
whether or not this provision adequately 
addresses the hazard of using this type 
of stair frame.
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Paragraph (b)(3) would require wood 
treads for temporary service (i.e., to fill 
a metal stair pan for temporary use prior 
to concrete placement) to be full width 
so that they do not shift when stepped 
upon. This is the same requirement as E 
§ 1926.501(g).

Two existing rules for stairways are 
deleted from the proposed rules because 
they are redundant. Existing rule E 
1 1926.501(d) requires debris removal 
from on and under stairways. This is 
already provided for in E § 1926.25(a)— 
Housekeeping. Similarly, existing rule E 
§ 1926.501(1), requiring illumination of 
stairways, repeats E § 1926.56— 
Illumination.
Paragraph § 1926.1052(c) Stairrails and 
handrails.

Paragraph (c) sets forth the 
requirements for stairrails and 
handrails. It replaces existing rule E 
§ 1926.501(b) which requires stairway 
railings and guardrails to meet the 
requirements of existing Subpart M. The 
provisions of the proposed rule apply to 
all stairways regardless of their height 
above lower levels.

Paragraph (c)(1) would require 
stairways having four or more risers to 
be equipped with at least one handrail, 
and one stairrail system along each 
unprotected side or edge. As briefly 
discussed in the definitions section 
above, a stairrail system is a vertical 
barrier erected along unprotected sides 
and edges of a stairway to prevent 
employees from falling to a lower level. 
A handrail is a rail used to provide 
employees a handhold for support while 
climbing, descending, or resting on a 
stairway. On many stairways, the top of 
the stairrail system doubles as the 
required handrail. However, if the 
stairrail is too high, too low, or does not 
provide a proper grasping surface, or if 
no stairrail is required because the 
stairway is enclosed on both sides with 
walls, then a separate handrail and 
handrail support must be provided. 
These requirements are essentially the 
same as the requirements in E 
§ 1926.500(e)(1), except the proposed 
requirements do hot depend upon the 
width of the stairway. OSHA believes 
the width criteria are unnecessarily 
specific and do not, in and of 
themselves, significantly affect worker 
safety. Consequently, the width-related 
provisions of E § 1926.500(e)(1) are 
proposed to be deleted.

Paragraph (c)(2) would require 
winding and spiral stairways to be 
equipped with a handrail offset to 
prevent employees from walking on 
those portions of the stairways where 
the treads are less than six inches wide. 
This is the same requirement as E
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§ 1926.500(e)(2), except the proposal 
expands the rule to include spiral 
stairways. Spiral stairways are covered 
because the problem of too narrow a 
tread is common to both types of 
stairways.

Paragraph (c)(3) would require the 
height of stairrails to be not less than 36 
inches as measured from the upper 
surface of the stairrail system down to a 
point on the upper surface of the tread in 
line with the face of the riser at the 
forward edge of the tread. Existing rule 
E § 1926.500(f)(2) presently specifies a 
minimum height of 30 inches and a 
maximum height of 34 inches, measured 
the same way as required by the 
proposed rule. The limits specified in the 
existing rule were developed so they 
would be compatible with the existing 
handrail limits which are also 30 and 34 
inches, thus allowing one rail to serve 
two functions. However, a study by the 
University of Michigan (Ex. 6:56) shows 
that the minimum height for railings 
should be 42 inches, but suggests that 
even 42 inches may be too low as “the 
height of the stair railing several steps 
below the point where the fall originates 
is considerably lower than the stair 
railing height at the point where the fall 
originates, thus, it appears that a fall 
during descent may be more likely to 
project the subject in the direction of 
this 'lower' railing, and possibly over the 
railing” (Ex. 6:57). Nevertheless, in order 
to recognize the limits already 
established by many existing building 
codes, and to allow contractors to 
continue the common practice of 
combining the stairrails and handrails 
into one railing system, OSHA is 
proposing that the minimum height of 
stairrails be 36 inches.

Paragraph (c)(4) would require 
midrails, screens, mesh, intermediate 
vertical members (such as balusters), or 
equivalent structural members to be 
placed between the stairway steps and 
the top of the stairrail system. This is 
essentially the same as existing rule E 
§ 1926.500(f)(2) which requires stairrails 
to be similar in construction to 
guardrails. Paragraph (c)(4)(i) would 
require midrails to be located midway in 
height on a stairrail system. This is the 
same requirement as contained in E 
§ 1926.500(f)(1). Paragraph (c)(4)(ii) 
would require screens or mesh, when 
used, to fill the entire opening between 
toprail and stairway steps, and 
paragraph (c)(4)(iii) would require 
baluster type members to be no more 
than 19 inches apart. Paragraph (c)(4)(iv) 
would allow other arrangements of 
structural members provided all 
openings in the system are not more 
than 19 inches wide. These rules would
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be new requirements as the existing rule 
only addresses the use of midrails. 
However, these new rules would allow 
greater flexibility for the contractor 
providing fall protection, and are 
consistent with proposed paragraph 
§ 1926.502(d) in the proposed revisions 
to Subpart M—Fall Protection.

Paragraph (c)(5) would require 
handrails and the toprails of stairrail 
systems to be capable of withstanding, 
without failure, a force of at least 200 
pounds applied within two inches of the 
top surface, in any downward or 
outward direction, and at any point 
along the top edge. This is essentially 
the same requirement as contained in E 
§ 1926.501(b), which references E 
§ 1926.500(f). The phrase “with a 
minimum of deflection” presently in E 
§ 1926.500(f)(l)(iv) is not used in the 
proposed rule because deflection should 
not be automatically equated with 
failure. A rail may deflect and still 
restrain falls.

Paragraphs (c) (6) and (7) specify the 
maximum and minimum height for 
handrails and stairrails which are to 
serve as handrails. Although the existing 
rules E § 1926.500(f)(2) and E 
§ 1926.500(f)(4)(ii) specify 30 and 34 
inches as appropriate limits, a study by 
the University of Michigan (Ex. 6:43) has 
determined that 33 inches is the 
optimum height, and that a variance 
from this height of plus or minus three 
inches is appropriate. This new limit 
would allow any 36-inch high stairrail 
system to double as a handrail.
However, the upper limit for handrails is 
proposed to be 37 inches to allow some 
flexibility in providing a system that can 
meet the height criterion for both 
stairrail systems and handrail systems.

Paragraph (c)(8) would require 
stairrail systems and handrails to be 
smooth finished in order to prevent 
clothes from being snagged (which in 
turn could cause an employee to trip), 
and to prevent the wounding of 
employees. This is the same requirement 
as E § 1926.500(f)(l)(vi)(o) and E 
§ 1926.500(f)(4)(i).

Paragraph (c)(9) would require 
handrails to provide an adequate 
handhold for anyone using them. This is 
the same requirement as in E 
§ 1926.500(f)(4)(i),

Paragraph (c}(10) would require that 
the ends of stairrail systems and 
handrails be constructed such that they 
do not constitute projection hazards.
This is the same requirement as in E 
§ 1926.500(f)(l)(vi)(d) and E 
§ 1926.500(f)(4)(i).

Paragraph (c j(ll) would require 
handrails to be spaced a minimum of 
one and one-half inches aw ay from 
walls, stairrail systems, and other

objects. This is a change from E 
§ 1926.500(f)(4)(iii), which requires a 
minimum clearance of three inches. The 
proposed change does not affect safety, 
and would bring OSHA standards into 
conformance with the current 
requirements of many local building 
codes, as well as to ANSI standard 
A12.1-1973, Safety Requirements for 
Floor and Wall Openings, Railings, and 
Toeboards, paragraph 7.6.

Paragraph (c)(12) would require 
unprotected sides and edges of stairway 
landings to be provided with guardrail 
systems. The provisions of proposed 
Subpart M would apply as to the 
specifics of the guardrial systems, and a 
42 inch (plus or minus three inches) high 
guardrail would be required. While this 
appears to be a new rule, it is actually a 
clarification that the minimum height of 
36 inches for stairrail systems does not 
apply to landing areas.
Section 1926.1053 Ladders.

This section specifies the 
requirem ents for all ladders used by 
construction employees.

The existing standard, in paragraphs 
E § 1926.450(a) (3), (4), and (5), requires 
manufactured and fixed ladders to “be 
in accordance with the provisions of 
American National Standards Institute” 
safety codes. Although the specific 
safety codes are identified, the 
applicable paragraphs of each code are 
not specified. To eliminate confusion as 
to which provisions apply, and to 
eliminate the need for employers to refer 
to documents outside Part 1926, the 
applicable provisions of the ANSI 
documents have been incorporated into 
the text of Subpart X, and are identified 
in the following discussion. Where the 
applicable paragraphs have been 
updated by more recent ANSI 
documents, the proposal incorporates 
the more recent language.
Paragraph § 1926.1053(a) General.

Paragraph (a) sets forth the general 
requirem ents for the construction of 
ladders.

Paragraph (a)(1) would specify 
minimum strength requirem ents for all 
ladders.

Paragraph (a)(l)(i) would require each 
portable ladder and each job-built 
ladder to be capable of supporting, 
without failure, at least four times the 
maximum intended load applied or 
transmitted to that ladder when the 
ladder is placed at an angle of 75Vz 
degrees from the horizon. This minimum 
strength requirement for portable 
ladders is essentially the same 
requirement as contained in the E 
§ 1926.450(a) (3) and (4) references to the 
A14.1-1968 ANSI standard for portable

wood ladders (Ex. 8) which addresses 
this concern in paragraph 4.1.2.1, and the 
A14.2-1956 ANSI standard for portable 
metal ladders (Ex. 9) which addresses 
this concern in paragraph 4.2.1.
However, the 200 pound load specified 
by ANSI is deleted in favor of the 
proposed performance-oriented 
language which addresses more 
situations. Breakage, separation of 
component parts, or load refusal would 
be used as the failure criteria, as some 
rung deformation will normally result 
when such loads are applied, and a 
deformed rung does not necessarily 
indicate a ladder which is unsafe for 
use. Job-built ladders do not have 
minimum strength criteria either in the 
existing OSHA rules or in the ANSI 
standard for job-built ladders A14.4- 
1979 (Ex. 14). However, their potential 
use is the same as that of manufactured 
portable ladders, and, therefore, the 
proposed standard would impose the 
same strength requirements.

Paragraph (a)(l)(ii) would require 
fixed ladders to be capable of 
supporting, without failure, at least two 
loads of 250 pounds each, concentrated 
between any two consecutive points of 
attachment plus other anticipated loads 
such as those caused by winds and ice 
buildup. The paragraph would also 
require that each step and rung be 
capable of supporting a minimum 
concentrated load of 250 pounds, 
applied in the middle of its span. This 
requirement is essentially the same as 
contained in the E § 1926.450(a)(5) 
reference to the ANSI requirement for 
fixed ladders ANSI A14.3-1956 (Ex. 10), 
which addresses this in paragraph 3. 
However, the specific requirement is 
based on the updated edition of this 
standard, ANSI A14.3-1984 (Ex. 13), 
paragraph 3.2.1.1. The ANSI criteria is 
based on loads of 250 pounds, and is 
consistent with OSHA’s current use of 
250 pounds as the average design weight 
of an employee with tools.

Ladders built in conformance with 
Appendix A would be deemed by OSHA 
to meet the strength requirements of 
paragraph (a)(1). This includes extra 
heavy duty type 1A ladders built in 
accordance with the 1982 ANSI 
standards for portable metal ladders 
and portable reinforced plastic ladders. 
ANSI requires these types of ladders to 
have a safety factor of only 3.3, 
however, OSHA believes that the 
extensive testing procedures also 
required by ANSI are sufficient to insure 
adequate ladder strength. Appendix A 
references the current ANSI standards 
that apply to portable wood ladders, 
portable metal ladders, portable 
reinforced plastic ladders, fixed ladders,
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and job-made ladders (Exs. 11-14,17). 
Whereas the existing standard requires 
conformity to similar earlier 
specifications (see E § 1926.450(a) (3),
(4), and (5)) the proposed standard does 
not, as it is written in performance- 
oriented language. This would allow 
design freedom to employers who desire 
to engineer their own ladders, and 
would provide an acceptable design for 
employers who do not desire to or 
cannot engineer the systems they use. 
The important consideration is that the 
ladder be capable of safely supporting 
the loads imposed.

Paragraph (a)(2) would require ladder 
rungs, cleats, and steps to be parallel, 
level, and uniformly spaced when the 
ladder is in position for use. This 
requirement is based on the E 
§ 1926.450(a)(3) reference to the ANSI 
standard for portable wood ladders, 
A14.1-1968 (Ex. 8), which addresses this 
in paragraph 4.2.I.2. Although this 
requirement is not included in its 
entirety in the other ANSI standards 
referenced by E § 1926.450(a) (4) and (5), 
OSHA believes that such a requirement 
is needed for all ladders.

Paragraph (a)(3) would require that 
rung, cleat, and step spacing be not less 
than six inches apart, nor more than 12 
inches apart, as measured along the 
siderail, and that the limits be six and 
16Vz inches fpr individual step or rung 
ladders. Limits are specified in the 
existing standard by referencing the 
applicable ANSI standards for portable 
wood ladders, portable metal ladders, 
and fixed ladders in paragraphs E 
§ 1926.450(a) (3), (4), and (5). The 
proposed limits are the general limits 
used in ANSI’s current standards for the 
most commonly used types of ladders 
(Exs. 11-14,17). Public comment is 
requested on these limits in Issue 
Number 7.

Paragraph (a)(4) would specify 
minimum rung, cleat, and step length for 
various ladders. These limits are 
essentially the same as contained in the 
E § 1926.450(a) (3), (4), and (5) references 
to existing ANSI requirements A14.1- 
1956 (Ex. 8), paragraph 4.2.1.3, ANSI 
A14.2-1956 (Ex. 9), paragraph 3.2.1, and 
ANSI A14.3-1956 (Ex. 10), paragraph
4.1.3. The limit for reinforced plastic 
ladders is based on the requirements for 
such ladders in ANSI A14.5-1982 (Ex.
17). Limits are specified only for the 
most commonly used types of ladders. 
Public comment is requested on these 
limits in Issue Number 7.

Paragraph (a)(5) would require 
individual rung ladders to be shaped 
such that employees’ feet cannot slide 
off rung ends. This is the same 
requirement as contained in paragraph
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4.1.5 of ANSI A14.3-1956 (Ex. 10) which 
is referenced by E § 1926.451(a)(5).

Paragraph (a)(6) would require rung 
and steps of metal ladders to be 
corrugated, knurled, dimpled, coated 
with skid resistant material, or be 
otherwise treated to minimize slipping. 
This is the same requirement as in 
paragraph 3.1.5 of ANSI A14.2-1956 (Ex. 
9) which is referenced by E 
§ 1926.451(a)(4).

Paragraph (a)(7) would prohibit the 
tying together of ladder sections to make 
a longer ladder, unless the sections are 
designed for such use. This is the same 
requirement as in paragraphs 5.2.9 of 
ANSI A14.1-1968 (Ex. 1) and 5.3.6 of 
ANSI A14.2-1956 (Ex. 9) which are 
referenced by E § 1926.451(a) (3) and (4), 
respectively.

Paragraph (a)(8) would require 
stepladders to be provided with a metal 
spreader or other locking device to keep 
the ladder in an open position when 
being used. This is the same requirement 
as in paragraphs 4.2.1.6 of ANSI A.14.1- 
1968 (Ex. 8) and 3.3.8 of ANSI A14.2- 
1956 (Ex. 9) which are referenced by E 
§ 1926.451(a) (3) and (4), respectively.

Paragraph (a)(9) would require that a 
spliced siderail be equivalent in strength 
to a siderail of the same length made of 
one piece of the same material. This is 
the same requirement as E 
§ 1926.450(b)(7), except the proposed 
rule would apply to all ladders, not just 
job-made ladders, as proper splices are 
important on all ladders.

Paragraph (a) (10) would require that 
when two or more separate ladders are 
used to reach an elevated work area, the 
ladders be offset and a platform be used 
between ladders. This is the same 
requirement as contained in E 
§ 1926.450(b)(3), except the proposal 
would extend this rule to all multiple 
ladder situations, and not just those 
involving job-made ladders.

Paragraphs (a) (11) and (12) would 
require ladder platforms and landings to 
be provided with guardrails and 
overhead fall protection. The provisions 
of proposed Subpart M would apply as 
to the specifics of the guardrail and 
overhead protection construction. These 
are the same requirements as are 
contained in E § 1926.450(b)(3), except 
under the proposed rules, toeboards 
would not be required if there are no 
employees below the platform or 
landing.

Paragraph (a)(13) would require 
ladder surfaces to be free of puncture 
and laceration hazards. This provision is 
essentially the same provision as those 
contained in the E § 1926.450(a) (3), (4), 
and (5) references to existing ANSI 
requirements A14.1-1968 (Ex. 8),
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paragraph 3.1.1.1, ANSI A14.2-1956 (Ex. 
9), paragraph 3.1, and ANSI A14.3-1956 
(Ex. 10), paragraphs 4.1.4 and 4.2. These 
paragraphs require ladders to be 
without defects such as sharp edges, 
splinters, and burrs. The proposed 
provisions would also apply to job-made 
ladders.

Paragraph (a)(14) would prohibit 
wood ladders from being coated with 
any opaque covering except as 
necessary for identification or warning 
labels. This provision is intended to 
prohibit covering or painting over any 
splits or cracks in any wood ladder 
component which would cause the 
defect to be unnoticeable to a ladder 
user. This requirement is based on the E 
§ 1926.450(a)(3) reference to ANSI 
requirement A14.1-1968 (Ex. 8), which 
addresses this in paragraph 5.1.9. 
However, the specific wording of the 
proposal is based on the revised ANSI 
A14.1-1982 (Ex. 11), paragraph 8.4.6.3.

Paragraph (a)(15) would require a 
minimum perpendicular clearance of 
seven inches between fixed ladder 
rungs, cleats, and steps, and any 
obstruction behind the fixed ladder. This 
is essentially the same requirement as 
contained in the E § 1926.450(a)(5) 
reference to ANSI A14.3-1956 (Ex. 10), 
which addresses this in paragraph 5.4. 
However, the proposal does not provide 
for unavoidable obstructions as in the 
existing rule. This change is made in line 
with the language of the more recent 
ANSI standard A14.3-1984 (Ex. 13), 
paragraph 5.4.2.I.

Paragraph (a)(16) would require a 
minimum clearance of 30 inches 
between fixed ladders and any 
obstruction on the climbing side of the 
ladder. Where the clearance is less than 
30 inches because of unavoidable 
obstructions, paragraph (a)(17) would 
require a deflection device to be 
installed that would guide employees 
around the obstruction. These 
requirements are essentially the same as 
the E § 1926.450(a)(5) reference to ANSI 
A14.3-1956 (Ex. 10), which addresses 
this in paragraph 5.1. However, the 
proposal is changed to reflect the 
modifications contained in ANSI A14.3- 
1984 (Ex. 13), paragraphs 5.4.1.1 and
5.4.I.3.

Paragraph (a)(18) would specify 
minimum and maximum step-across 
distances at landings for fixed ladders 
of seven inches and 12 inches. This is 
the same requirement as in paragraph 
5.6 of ANSI A14.3-1956 (Ex. 10) which is 
referenced by E § 1926.450(a)(5), except 
the existing two and one-half inch 
minimum limit is changed to seven 
inches to be consistent with rule (a)(15).
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Paragraph (a)(19) would require a 
minimum of .15 inches side clearance 
(from the ladder centerline) for all fixed 
ladders that do not have cages or wells. 
This is the same provision as in 
paragraph 5,2 of ANSI A14.3-1956 (Ex. 
10) which is referenced by E 
§ 1926.450(a)(5).

Paragraphs (a) (20) and (21) would 
require fixed ladders to be provided 
with cages, wells, ladder safety devices, 
or self-retracting lifelines where the 
length of climb is less than 24 feet but 
the top of the ladder is more than 24 feet 
above lower levels, and for all fixed 
ladders where the length of climb equals 
or exceeds 24 feet. This requirement is 
based on the E § 1926.450(a)(5) reference 
to ANSI A14.3-1956 (Ex. 10) which 
addresses this concept in paragraph
6.1.2. However, the proposed 
requirement reflects the updated and 
clarified language of A14.3-1984 (Ex. 13), 
paragraph 4.1. The proposal would also 
allow the use of the self-retracting 
lifelines as alternative fall protection to 
wells, cages, and ladder safety devices.

Paragraphs (a) (22) and (23) would set 
forth the requirements for fixed ladder 
cage and well construction and are 
essentially the same as ANSI A14.3- 
1956 (Ex. 10) paragraph 6.1, which is 
referenced by E § 1926.450(a)(5). 
However, the proposal reflects the 
updated and clarified language of ANSI 
A14.3-1984 (Ex. 13), paragraphs 6.1 and
6.2. Significant differences between the 
ANSI documents are as follows: 
Maximum cage size is increased from 28 
inches to 30 inches to allow easier 
employee movement; wells are now 
required to encircle the ladder 
completely and be free of projections; 
wells must now have an inside clear 
width of at least 30 inches; and the 
bottom access opening shall not be less 
than seven feet nor more than eight feet 
high. Public comment is requested on 
these changes.

Paragraphs (a) (24) and (25) would set 
forth the requirements for ladder safety 
devices and is based on the E 
§ 1926.450(a)(5) reference to ANSI 
A14.3-1956 (Ex. 10) which covers this 
topic in paragraph 6.5. However, the 
proposal refects the updated and 
clarified language of ANSI A14.3-1984, 
paragraph 7.

Paragraph (a)(24)(i) would require 
ladder safety devices and their support 
systems (such as a ladder to which they 
are attached) to be capable of 
withstanding, without failure, a drop test 
consisting of an 18-inch (.41 m) drop of a 
500 pound (226 kg) weight. This 
provisions is based on the ANSI A14.4- 
1984 (Ex. 13), paragraph 7.1.3. Paragraph
(a)(24)(ii) would require the devices to 
be of a design which permits employees

using the system to ascend or descend 
without continually having to 
manipulate any part of the system. The 
requirement is the same as paragraph 
7.3.1 of ANSI A14.3-1984. Paragraph 
(a)(24)(iii) would require ladder safety 
devices to limit the descending velocity 
of an employee to seven feet per second 
(2.1 m/sec) or less within two feet (.61 
m) after a fall occurs. In establishing this 
velocity for ladder safety devices, it was 
noted that a National Bureau of 
Standards’ report (Ex. 18) suggests a 
maximum descent rate of 15 feet per 
second for an uninjured employee and 
10 feet per second (3.1 m/sec) for an 
injured employee for descent devices. 
Descent devices are a type of equipment 
used for escapes, whereby a worker 
travels down a rope or line without 
obstructions in the descent path. In 
adapting the concept of allowing a rate 
of descent for personal fall protection 
systems for climbing protection, OSHA 
is proposing a more conservative rate of 
seven feet per second (2.1 m/sec) for 
ladder safety devices because the ladder 
may injure an employee during descent. 
OSHA believes that in addition to 
providing protection from the force of 
the fall, this rate would enable an 
employee to regain control on the ladder 
if desired, or to allow for emergency 
egress at a reasonable and safe speed. 
This represents the speed attained after 
free falling approximately one foot (30.5 
cm). OSHA requests comments and data 
in the Specific Issues section of this 
preamble on whether or not a descent 
rate of 10 feet per second would provide 
adequate protection. Paragraph
(a)(24)(iv) would require that the 
maximum length of the connection 
between the carrier or lifeline and the 
point of attachment to the body belt not 
exceed nine inches (23 cm). This 
requirement is based on a 
recommendation contained in Drs. 
Chaffin and Stobbe’s report, “Ergonomic 
Considerations Related to Selected Fall 
Prevention Aspects of Scaffolds and 
Ladders as Presented in OSHA 
Standard, 29 CFR Part 1910, Subpart D” 
(Ex. 19) which indicates that this 
distance is needed to ascend and 
descend a ladder in a position that is not 
awkward.

Paragraph (a)(25) would specify the 
mounting requirements for ladder safety 
devices. Paragraph (a)(25)(i) would 
require mountings for rigid carriers to be 
attached at each end of the carrier with 
intermediate mountings spaced along 
the entire length of the carrier. This is 
based on ANSI A.14.3-1984, paragraph 
7.3.4. Paragraph (a)(25)(ii) would require 
mountings for flexible carriers to be 
attached at each end of the carrier, and 
that when the system is exposed to

wind, cable guides be installed at a 
minimum spacing of 25 feet (7.6 m) and a 
maximum spacing of 40 feet (12.2 m) 
along the entire length of the carrier to 
prevent wind damage to the system. 
These are the same requirements as in 
ANSI A.14.3-1984, paragraph 7.3.5. 
Paragraph (a)(25)(iii) would require that 
the design and installation of mountings 
and cable guides not reduce the design 
strength of the ladder. This is based on 
ANSI A14.3-1984, paragraph 7.1.4.

Paragraphs (a) (26), (27), and (28) 
would specify the height of ladder 
siderails at landings, the amount of 
siderail flare, and would require 
siderails and steps or rungs to be 
continuous in the extension (that is, they 
shall be carried to the next regular step 
or rung beyond or above the 42 inch 
minimum height). These are the same 
requirements qs in ANSI A14.3-1956 (Ex. 
10), paragraph 6.3, referenced by 
§ 1926.450(a)(5), except the minimum 
and maximum siderail flare is changed 
from 18 inches and 24 inches to 24 
inches and 30 inches to reflect ANSI 
A14.3-1984 (Ex. 13) paragraph 5.3. 
Paragraph (a)(29) would require 
individual rung ladders, except those 
covered by manhole covers or hatches, 
to extend 42 inches above the landing or 
be equipped with grabrails. This is 
based on thé ANSI A14.3-1984 (Ex. 13) 
paragraph 5.3.3 revision of ANSI A14.3- 
1956 (Ex. 10) paragraph 6.3 which is 
referenced by E § 1926.450(a)(5),
Paragraph § 1926.1053(b) Use.

Paragraph (b) sets forth the 
requirements for safe ladder use by 
construction employees.

Paragraph (b)(1) would require ladder 
siderails to extend at least three feet 
above the upper level or surface to 
which the ladder is used to gain access. 
This is substantively the same 
requirement as E § 1926.450(a)(9). The 
proposal would provide that when such 
extensions are not possible because of 
the ladder length, then the ladder shall 
be secured at thè top and employees be 
provided with a grasping device such as 
a grabrail. This is essentially the same 
provision as in E § 1926.450(a)(9), except 
that the proposal would require the 
securing of the ladder and would not 
limit alternative solutions to grabrails.

Paragraph (b)(2) would require 
ladders to be free of slipping hazards. 
This requirement is based on the E 
§ 1926.450(a)(3) reference to ANSI 
A14.1-1968 (Ex. 8), which in paragraph 
5.1.11 requires ladder rungs to be “kept 
free of grease and oil”; the E 
§ 1926.450(a)(4) reference to ANSI 
A14.2-1956 (Ex. 9), which requires in 
paragraph 8 that ladders “be maintained
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in safe condition;” and the E 
§ 1926.450(a)(5) reference to ANSI 
A14.3-4956 (Ex. 10), which requires in 
paragraph S.2.6.4 that ladders be 
"cleaned of oil, grease, or slippery 
materials.” However, oil and grease are 
only two of many slip-causing 
substances and, therefore, paragraph
(b)(2) would use broader language.

Paragraph (b)(3) would require that 
ladders not be loaded beyond their 
maximum intended load-carrying 
capacity, nor beyond their rated 
capacity. This requirement is a 
clarification and extension of the E 
§ 1926.450(a)(3) reference to ANSI 
A14.1-1968 (Ex. 8) which addresses 
overloading in paragraph 5.2.2. The 
proposal would extend the rule against 
overloading to all ladders in all 
situations.

Paragraph (b)(4) would require that 
ladders be used only for the purpose for 
which they were designed. This 
provision is based on the E 
§ 1926.450(a)(3) reference to ANSI 
A14.1-1968 (Ex. 8), which in paragraph 
5.2.12 prohibits using ladders as guys, 
braces, skids, or for other than their 
intended purpose. This provision is also 
based on E § 1926.450(a)(7) which 
prohibits using ladders in a horizontal 
position as a scaffold platform, or a 
runway. The proposed restriction would 
apply to all ladders, not just portable 
ladders.

Paragraph (b)(5) would require non- 
self-supporting ladders to be used such 
that the angle of inclination is 
approximately one to four, horizontal 
distance to working ladder length 
distance. The proposed rule would also 
include the language of ANSI A14.4- 
1979 (Ex. 14), Safety Requirements for 
Job-Made Ladders, paragraph 4.4.1, 
which increases the required minimum 
angle to a ratio of one to eight for job- 
made ladders made with spliced 
siderails. This paragraph also would 
require fixed ladders to be used at a 
pitch no greater than 90 degrees from 
the horizontal as measured to the 
backside of the ladder. This rule is 
based on the ANSI A14.3-1956 (Ex. 10) 
provision in paragraph 7.1, which is 
contained in the E § 1926.450(a)(5) 
reference.

Paragraph (b)(6) would require 
ladders to be used only on stable and 
level surfaces unless secured to prevent 
accidental displacement. This 
requirement is based on E 
§ 1926.450(a)(6), which requires “a 
substantial base”; on the E 
§ 1926.450(a)(3) reference to ANSI 
A14.1-1968 (Ex. 8), which in paragraph
5.2.3, requires a “secure footing” for 
ladders; and on paragraph 5.2.5, which 
requires a stable footing. The additional

requirement that the surface must be 
level or the ladders be secured is based 
on ANSI A14.1-1982 (Ex. 11), paragraph
8.3.4, and is included as OSHA believes 
that surfaces which are not level do not 
provide suitable support for unsecured 
ladders.

Paragraph (b)(7) would prohibit the 
use of ladders on slippery surfaces 
unless they are secured or provided with 
slip-resistant feet. This is essentially the 
same requirement as the E 
§ 1926.450(a)(3) reference to ANSI 
A14.1-1968 (Ex. 8), which addresses this 
in paragraph 5.2.20, except the 
requirement is modified to reflect the 
more recent language of ANSI A14.1- 
1982 (Ex. 11), paragraph 8.3.4.

Paragraph (b)(8) would require 
ladders placed in passageways, 
doorways, or any location where they 
can be displaced by other activities or 
traffic, to be secured in place, or a 
barricade system used to keep activities 
and traffic away from the ladder. This is 
the same provision as E § 1926.450(a)(8), 
except for the additional proposed 
provision to allow the ladders to be tied 
off or otherwise secured. OSHA believes 
that if a ladder is secured against 
displacement then no problem exists. 
The type of tie-off required would vary 
depending on the type of activity taking 
place, and the likelihood of ladder 
displacement.

Paragraphs (b) (6), (7) and (8), would 
replace E § 1926.450(a)(10), which simply 
requires portable ladders to be tied, 
blocked, or otherwise secured. The 
revised rules would more clearly 
identify the hazards to be protected 
against by requiring such restraints 
where the footing is unstable, unlevel, 
slippery, or where the ladder can be 
accidentally displaced by other work 
activities or traffic.

Paragraph (b)(9) would require the 
area around the top and bottom of 
ladders to be kept clear. This is the 
same requirement as contained in E 
§ 1926.450(a)(6), except that it would 
apply to fixed ladders as well as 
portable ladders.

Paragraph (b){10) would require the 
tops of non-self-supporting ladders to be 
placed such that the two siderails are 
equally supported, or provided with a 
single support attachment. This 
requirement is proposed to insure proper 
ladder stability and is based on the E 
§ 1926.450(a)(4) reference to ANSI 
A14.2-1956 (Ex. 9), which addresses this 
in paragraph 5.3.2; on ANSI A14.1-1982 
(Ex. 11), w’hich addresses it in paragraph 
8.3.5; and on ANSI A14.2-1982 (Ex. 12), 
which covers this in paragraph 8.3.5.

Paragraph (b)(ll) would provide that 
ladders not be moved, shifted, or 
extended while occupied. Essentially,

this would be a new rule although E 
§ 1926.450(a)(3) references ANSI A14.1- 
1968 (Ex. 8) which contains in paragraph 
5.2.17 a prohibition against extending a 
ladder while occupied. The proposed 
rule is further supported by paragraph 
8.3.15 of both ANSI A14.1-1982 (Ex. 11) 
and A14.2-1982 (Ex. 12) which prohibit 
relocating a ladder while it is occupied, 
and by paragraph 8.3.13.1 of both 1982 
ANSI standards which prohibit 
extending a ladder while occupied.

Paragraph (b)(12) would require 
ladders to have nonconductive siderails 
when used where the ladder could 
contact energized equipment, except as 
provided in 29 CFR 1926.951(c)(1) of 
Subpart V—Power Transmission and 
Distribution. This is essentially the same 
requirement as E § 1926.450(a)(ll), 
except the existing rule does not 
reference the Subpart V rule and, 
therefore, is in conflict with that 
provision. Subpart V provides that 
“portable metal or conductive ladders 
shall not be used near energized lines or 
equipment except as may be necessary 
in specialized work such as in high 
voltage substations where 
nonconductive ladders might present a 
greater hazard than conductive 
ladders.”

Paragraph (b)(13) would prohibit using 
the top of a stepladder as a step. This is 
the same provision as ANSI A14.1-1968 
(Ex. 8), paragraph 5.2.13, referenced by E 
§ 1926.450(b)(3), except it would apply to 
all stepladders and not just wood 
stepladders.

Paragraph (b)(14) would prohibit using 
the crossbracing on stepladders as a 
step. This is the same provision as ANSI 
A14.1-1968 (Ex. 8), paragraph 5.2.22, 
referenced by E § 1926.450(a)(3), except 
it would apply to all stepladders and not 
just wood stepladders. Crossbracing is 
not designed as a step and its use as 
such can result in falls from the ladders.

Paragraph (b)(15) would require 
ladders to be inspected for visible 
defects prior to the first use of each 
workshift and after any occurrence 
which could affect their use. Public 
comment is requested on this 
requirement in Issue Number 5.

Paragraph (b)(16) would provide that 
ladders with structural defects be 
immediately tagged or withdrawn from 
service until repaired. This is essentially 
the same rule as E § 1926.450(a)(2), 
except tagging is added for defective 
ladders which are not or can not be 
immediately removed from service. The 
proposed language makes it clear that 
ladders can be reused after they have 
been repaired. The requirement in E 
§ 1926.450(a)(2) that metal ladder 
inspections include a check for rung
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corrosion would be deleted as being 
redundant of the general inspection 
requirement contained in (b)(15).

Paragraph (b)(17) would require 
ladder repairs to restore the ladder to a 
condition meeting the design criteria of 
the ladder. This would be a new 
requirement, and means that if, for 
example, a Type 1A extra-heavy-duty­
rated ladder has a broken rung, the 
replacement rung also must be capable 
of supporting at least a 300 pound load.

Existing provisions E § 1926.450(b)(2); 
the first line of (b)(3); and provisions (b) 
(4), (5), (6), (8), (9), (10), (11), and (12) are 
specification-type requirements for job- 
made ladders. They are proposed to be 
deleted as being redundant and in 
conflict with the performance-oriented 
provisions of proposed paragraph 
§ 1926.1053(a)(1). Contractors who wish 
to refer to a guide table for the 
construction of job-made ladders, 
should use their own design tables 
which are compatible with 
§ 1926.1053(a)(1), or use the ANSI 
standard for job-made ladders, A14.4- 
1979. As written, the existing rules are 
out of context and are not sufficiently 
detailed to address adequately job- 
made ladder construction. In addition, 
the provisions of paragraphs E 
§ 1926.450(b) (6), (10), and (11) were 
developed for manufactured portable 
wood ladders and not job-made ladders. 
The proposed language corrects these 
problems.
Section 1926.1060 Training.

This section is in addition to the 
training requirements of E 
§ 1926.21; however, the provisions 
may be cited only when one or more 
citations are issued under the other 
provisions of Subpart X.

Paragraph (a)(1) would clarify the 
types of hazards to be addressed in all 
training programs given to educate 
employees using ladders and stairways. 
Stairways and ladders are safe only 
when they are designed, built, located, 
maintained, and used properly. This 
section contains requirements as to how 
the requisite training is to be carried out. 
However, this section does not specify 
the details of the training program. 
Instead, it requires employees to be 
instructed in the proper way to build, 
use, place, and maintain stairways and 
ladders. In this way, the section 
provides flexibility for the employer in 
designing the training program.

Paragraph (a)(2) requires training and 
retraining to be provided for each 
employee as necessary. OSHA requests 
public comment on the frequency of 
training in Issue Number 8.

Specific issues. The public is 
specifically requested to comment on 
the following issues:

1. The preamble identifies the 
provisions in the standard which are 
new or which are changed from the 
provisions of the existing standard. 
OSHA believes that many employers 
are already following many of these 
revised provisions. However, OSHA will 
evaluate, on the basis of all the evidence 
submitted to the public record, the likely 
effectiveness of the proposed revised 
and new provisions and will include in 
the final rule only those revised and 
new requirements for which a 
significant reduction in the risk of 
incurring injuries or fatalities would be 
supported by the final record. Hence, 
the following issues are raised:

(a) Public comment is requested on 
the current level of practice which meets 
the requirements of the proposed 
changes;

(b) Public comment is requested on 
the practicality and feasibility of the 
proposed changes, and whether 
implementation of the proposed changes 
will reduce the occurrence or severity of 
accidents;

(c) Public comment is requested on the 
amount of any costs or savings which 
have not been identified by OSHA (see 
Section IV of this preamble— 
Preliminary Regulatory Impact 
Assessment and Regulatory Flexibility 
Analysis) which might result from the 
proposed changes;

(d) Public comment is requested on 
the availability and content of accident 
reports which indicate that the proposal 
does not properly address stairway and 
ladder hazards.

2. Existing rule E § 1926.450(a)(1) 
requires a means of access at all breaks 
in elevation. Existing rule E § 1926.501(a) 
requires a means of access on structures 
two or more floors (20 feet) high. Public 
comment is requested on an appropriate 
height limit where a means of access 
should be required. One suggestion is to 
require a ladder, stairway, runway, or 
ramp wherever there is a break in 
elevation of 19 inches or more, the 
equivalent of two standard steps. 
Comments should include appropriate 
injury and cost data.

3. Existing rule E § 1926.450(a)(3) 
references ANSI A14.1-1968 which 
prohibits the use of wooden single rail 
ladders in paragraph 5.2.10. However, 
this prohibition is not found in latter 
ANSI documents. OSHA believes such 
ladders are inherently difficult and 
hazardous to use, and public comment is 
requested on whether or not the use of 
such ladders should continue to be 
prohibited. Comments should address 
costs, accidents, and all types of

construction materials, i.e., wood, metal, 
plastic, etc.

4. The requirements of proposed rules 
§§ 1926.1053(a)(10)-(12) are based on E 
§ 1926.450(b)(3) which applies only to 
job-made ladders. Public comment is 
requested on whether or not it is 
appropriate to extend this rule to all 
ladders. Comments should include 
appropriate cost and injury data.

5. Proposed rule § 1926.1053(b)(15) 
requires ladders to be inspected for 
visible defects prior to the first use of 
each workshift and after any occurrence 
which could affect their use. The 
requirement for an inspection is implied 
in E § 1926.450(a)(2), and required by the 
respective E § § 1926.450(a) (3), (4), and 
(5) references to ANSI provisions A14.1- 
1968 (Ex. 8), paragraph 5.1,10; A14.2- 
1956 (Ex. 9), paragraph 5.2.4; and A14.3- 
1956 (Ex. 10), paragraph 8. The 
referenced ANSI provisions do not 
specify a definite frequency rate for 
inspections, however, the proposed 
frequency is similar to that set out in 
paragraphs 8.4.1 of ANSI 14.1-1982 (Ex. 
11), and A14.2-1982 (Ex. 12), which 
suggest that inspections be made prior 
to each use. Public comment is 
requested on the specified frequency of 
inspection.

6. Proposed rule § 1926.1053(a)(l)(i) 
requires ladders to have a four to one 
strength capacity (ladders meeting ANSI 
specifications are deemed to meet this 
requirement). However, once a ladder 
has been designed and is in use, it is 
difficult to assess its strength capacity 
as loading the ladder to four times its 
rated capacity could permanently 
damage the ladder and render it useless 
Specifying a maximum allowable 
deflection for a ladder while in use 
could be an appropriate method of 
evaluating a ladder’s capacity. Public 
comment is requested on whether or not 
OSHA should specify a maximum 
allowable deflection for ladders, and if 
so, how much should be allowed, and 
how should it be measured (i.e., 
horizontally with end points supported 
and the working load applied in 
midspan)?

7. Proposed rule § 1926.1053(a)(3) 
specifies minimum and maximum 
vertical spacing between ladder rungs, 
steps, and cleats. Proposed rule
§ 1926.1053(a)(4) specifies minimum 
widths for rungs, steps, and cleats.
These limits are based on the general 
limits set forth in the ANSI standards for 
ladders (Exs. 11-14,17). However, the 
proposed limits reflect OSHA’s attempt 
to consolidate the wide range of ANSI’s 
limits, and consequently, do not mirror 
the existing ANSI provisions exactly.
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Therefore, public comment is requested 
on the following points:

(a) Are the proposed limits 
appropriate, or should the more specific 
ANSI limits be adopted, or should other 
less specific limits be adopted? 
Proponents for using the more specific 
ANSI limits should state why the 
various limits are required for each type 
of ladder. Proponents for using less 
specific limits should state where the 
limits are from and why the proposed 
limits are not appropriate.

(b) If the proposed limits are 
appropriate, should they be 
consolidated further so that there is only 
one set of rules for vertical spacing, say 
6 to 12 inches, and one minimum width 
limit, say 11% inches?

8. Proposed rule § 1926.1060(a)(2) 
would require training and retraining as 
necessary for all employees using 
stairways and ladders. Public comment 
is requested on whether a more specific 
requirement or a less specific 
requirement such as that found in 
§ 1926.21, would be appropriate. OSHA 
intends to include in the final rule only 
those training requirements for which a 
significant reduction in the risk of 
incurring injuries or fatalities would be 
supported in the final record.

Public comment is also requested on 
what training programs are currently 
available, who is providing them, and 
their cost. To the extent possible, 
examples of both adequate and 
inadequate training programs should be 
provided, with examples of how 
inadequate training may have 
contributed to unsafe conditions.

Companies, unions, trade 
associations, and other organizations 
conducting training programs also are 
encouraged to submit data concerning 
the safety records of employees who 
have undergone training. For example, 
have companies which have instituted 
training programs experienced a 
decrease in accidents compared to the 
situation existing before training was 
started.

Information concerning the costs of 
training and how such costs may be 
offset by more efficient and/or safe 
operations is also requested. Although 
OSHA believes safety training is 
necessary and beneficial, comments 
have been received that raise the 
following concerns:

What level of specificity should 
OSHA require in a training program? 
What are the necessary elements of a 
training program? Can the more general 
training requirements contained in 
§ 1926.21 be effective in providing 
employees With adequate training or are 
the more specific requirements in this 
proposal necessary?

Do employers or employees believe 
that training is too costly for the benefits 
it yields? If OSHA should not require 
training at all, is there a basis for 
predicting if training efforts will 
decrease, increase, or stay at present 
levels? Would employers, employees, or 
other interested parties support the 
omission of the training requirement 
proposed for this subpart? Do data, 
eyewitness, and anecdotal evidence 
exist which may constitute support for 
OSHA’s not requiring training?

Comments are also requested on 
whether or not training should be 
required to be provided in specific 
sessions devoted to an overall view of 
safety issues likely to be encountered, or 
are on-the-job sessions, limited to 
isolated safety concerns as they are 
encountered, sufficient to insure safety?

In addition, OSHA requests comments 
on whether compliance with these 
proposed training requirements could be 
practicably accomplished without 
keeping records. Do these proposed 
training requirements, as written, 
impose an implicit recordkeeping 
burden on employers? Data on the cost 
and time necessary for keeping training 
records, if any, are requested.

9. In some of the existing provisions 
and in some of the proposed provisions, 
OSHA uses specific numerical limits to 
define and clarify the duties set forth.
For example, see Issue Number 7 above 
addressing ladder rung spacing, and see 
E § 1926.501(j) and proposed provision 
§ 1926.1052(a)(2) which address 
stairway slope. These and other limits 
are based on existing laws and 
consensus standards, and are used in 
lieu of more performance-oriented 
language such as "provide adequate 
rung spacing,” or “install stairways at 
such angles that tripping is minimized,” 
or language which requires a numerical 
limit but then allows other 
configurations which give “equivalent” 
protection. OSHA believes that although 
such performance-oriented language 
would be less restrictive on employers, 
and thus give them more options when 
abating a hazard, it does not always tell 
the employer exactly what is required 
(i.e., how to do something “right”). On 
the other hand, requiring specific 
numerical limits in the rule and allowing 
the employer to use other limits which 
the employer can show will provide 
“equivalent” protection may respond to 
both these concerns. OSHA believes 
that the use of specific limits in certain 
provisions (such as those listed above, 
and those for stairrail, handrail heights, 
and similar requirements) provides the 
required notice to employers as to how 
they can comply with a provision 
compared to how OSHA intends to

enforce the provision. OSHA believes 
that such notice serves to inform 
employees and employers about the 
proper way to do things: promotes 
consistency in hazard abatement at all 
worksites; and also minimizes legal 
disputes over the intent of a 
requirement. On the other hand, 
specification language can increase 
costs without increasing safety, 
discourage technical innovation, prevent 
the use of safe alternatives, and fail to 
anticipate the varying needs and 
situations in the numerous workplaces 
covered by the standard.

Public comment is requested on 
whether or not OSHA’s use of 
specification language is appropriate, or 
if it should be moved to a non­
mandatory appendix which could 
provide guidance to employers. If not, 
how should the provisions be written to 
provide the desired flexibility and the 
required fair notice? If the continued use 
of such limits is appropriate, are the 
proposed limits sufficient to abate the 
hazards? Comments should include 
appropriate cost and injury data.

10. Existing rule E § 1926.501(f) and 
proposed rule § 1926.1052(b)(1) require 
metal pan-type stairways to be 
temporarily filled with wood or other 
material until the concrete treads are 
placed. Proposed rule § 1926.1053(b)(2) 
addresses a similar concern for 
adequate footing on skeleton metal 
stairs; and would prohibit the use of 
such stairs until either temporary or 
permanent treads and landings are 
installed. OSHA solicits comments and 
suggestions regarding the adequacy or 
need for these provisions. Comments 
should include appropriate cost and 
injury data.

11. Existing rule E § 1926.500(e)(1) and 
proposed rule § 1926.1052(c)(1) require 
stairways having four or more risers to 
be equipped with stairrail and handrail 
systems. Comments have been received 
which suggest that “four risers” is not 
the appropriate lower limit. Public 
comment is requested on whether or not 
another limit is appropriate. Comments 
should include appropriate cost and 
injury data.

12. Paragraph § 1926.1053(a)(24)(iii) 
would limit the descending velocity of 
employees using ladder safety devices 
to seven feet per second or less. Public 
comment is requested on whether or not 
some other limit would be appropriate, 
such as those recommended by the 
National Bureau of Standards study (Ex.
18). Proponents for limits other than the 
one proposed should discuss why the 
proposed limit is not appropriate.
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IV. Preliminary Regulatory Impact 
Assessment and Regulatory Flexibility 
Analysis
Introduction and Summary

In accordance with Executive Order 
No. 12291 (46 FR13193), February 17, 
1981) OSHA has analyzed the economic 
impact of this proposed standard. Under 
the criteria established in E .0 .12291, 
OSHA has determined that the 
promulgation of this proposed standard 
would be a “minor” action because the 
expected yearly costs of full compliance 
with the proposed standard would be 
approximately $16.95 million in the first 
year and $12,543 million each year 
thereafter: These expected costs of 
compliance are less than the $100 
million necessary for the proposed 
standard to be considered a “major" 
regulatory action.

Proposed Subparts L, M, and X cover 
surfaces and areas that are currently 
covered under the existing Subparts L 
and M. OSHA has reorganized these 
Subparts in order to construct a more 
logical ordering to its standards and to 
facilitate the employer’s ability to find 
the sections appropriate to the 
employer’s concerns. In order to comply 
with the spirit of E .0 .12291, OSHA has 
also estimated the costs of compliance 
with the stairrail provisions to Subpart L 
and the costs of compliance with the 
ladder training provisions to Subpart 
M—the subparts in which the provisions 
governing these surfaces are currently 
found. OSHA has determined that the 
addition of these costs of compliance 
estimates to those costs of compliance 
estimates for the provisions in the 
proposed Subparts L and M would not 
make either proposed standard a 
“major” action.
Affected Industries and Population at 
Risk

The entire construction industry 
would be affected by the proposed 
changes to the existing Subparts L and 
M in view of the extensive use of 
ladders and stairways in all sectors of 
the industry. In terms of the two-digit 
Standard Industrial Classification (SIC) 
codes, OSHA determined that the 
proposal could potentially affect all 
firms in SICs 15 (Building 
Construction—General Contractors and 
Operative Builders), SIC 16 
(Construction Other Than Building 
Construction—General Contractors), 
and SIC 17 (Construction—Special 
Trades Contractors). In 1977, there were 
approximately 456,000 individual 
contractors affected by Subparts L and 
M. The majority of business firms 
classified under SIC 17 are 
subcontractors to the general

contractors classified under SICs 15 and 
16. Rather than classifying these sectors 
by their two-digit SIC designations, 
OSHA used the type of finished 
construction product as the basis for 
classifying the construction industry into 
the following four general sectors:

1. Single-family housing,
2. Residential, except single family 

housing (e.g., hotels, apartments),
3. Nonresidential (e.g., commercial 

and institutional buildings), and
4. Heavy construction (e.g., bridges, 

utilities).
OSHA estimated that all of the 

approximately 4 million construction 
workers frequently work on ladders and 
stairways. Although it is quite likely that 
the amount of ladders and stairway use 
would differ among different types of 
construction trades, no data were 
available to quantify these differences.
Significance of Risk

OSHA estimated that the percentage 
of all occupational injuries that are 
injuries in construction due to falls from 
ladders and stairways is between 0.29 
percent and 0.57 percent, with a mean of
0.43 percent. Applying this range to the
5,956,000 occupational injuries reported 
in the 1979 Occupational Injuries and 
Illnesses report (Ex. 16), OSHA 
estimated that the number of injuries in 
construction due to falls from ladders 
and stairways was between 17,280 and 
33,960 with a mean of 25,620. Of these 
injuries, between 7,845 and 15,420 with a 
mean of 11,635 were lost workday 
injuries and between 9,435 and 18,540 
with a mean of 13,985 were non-lost 
workday injuries. OSHA also estimated 
that the number of lost workdays in 
construction due to falls from ladders 
and stairways would be between 
141,210 and 277,560, with a mean of 
209,385.

In addition, OSHA determined that 
there would be between 32 and 44 
fatalities yearly in construction 
associated with falls from ladders and 
stairways.

Consequently, OSHA concluded that 
the construction injuries and fatalities 
due to falls from ladders and stairways 
are significant and merit effort to reduce 
their numbers.
Feasibility, Benefits, and Costs

OSHA determined that thp proposed 
revision of Subparts L and M would be 
technologically feasible because it 
would permit the use of readily 
available technology and equipment.

Benefits from the proposal would 
accrue to those workers who are at risk 
from current practices involving ladders 
and stairways in the construction 
industry. OSHA also determined that

full compliance with the proposed 
standard would prevent from 21 to 29 
fatalities, from 13,055 to 25,610 injuries 
(from 5,925 to 11,630 of which would 
have been lost workday injuries and 
7,130 to 13,985 would have been non-lost 
workday injuries), and from 106,650 to
209,340 lost workdays. OSHA also 
determined that full compliance with the 
existing standard would prevent from 18 
to 25 fatalities, from 12,350 to 24,290 
injuries, (from 5,605 to 11,030 of which 
would have been lost workday injuries 
and from 6,745 to 13,260 would have 
been non-lost workday injuries), and 
from 100,890 to 198,540 lost workdays. 
Under conditions of full compliance, 
therefore, the proposed standard would 
be more protective than the existing 
standard as from two to four more 
fatalities would be prevented, from 705 
to 1,325 more injuries would be 
prevented (including from 320 to 600 lost 
workday injuries and from 385 to 725 
non-lost workday injuries), and from 
5,760 to 10,800 fewer workdays would be 
lost.

OSHA does not endorse any 
particular estimate for the value of an 
employee’s life. For illustrative 
purposes, however, OSHA used two 
methods to estimate the monetary value 
of the benefits that would result from 
implementation of the standard. The 
first method, known as the “human 
capital” approach, estimates directly the 
foregone earnings and medical costs 
associated with an occupational injury 
or death. Lost production and medical 
costs to society, however, are the 
minimum benefits resulting from the 
prevention of an occupational injury. 
The other method of estimating benefits 
is based on the willingness-to-pay 
concept. Willingness-to-pay is the 
theoretical amount that the beneficiaries 
of a program would be willing to pay in 
order to obtain the benefits of the 
program or, in an occupational safety 
context, what a group of workers would 
pay to reduce the probability of a death 
or injury. Willingness-to-pay is therefore 
a more accurate indicator of the true 
social benefits of preventing injuries to 
workers.

Using the “human capital” approach, 
OSHA determined that the annual 
monetizable benefits would be from 
$4,139 million, to $7,416 million greater 
under full compliance with the proposed 
standard than under full compliance 
with the existing standard. In present 
value terms and using a 10-percent 
discount rate, these potential increases 
in monetizable benefits would be 
between $29,718 million and $53,247 
million over a 10-year period.
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On the basis of the willingness-to-pay 
concept, OSHA determined that using 
$3.5 million as the value for a prevented 
fatality, the annual monetizable benefits 
would be from $18.444 million to $32.232 
million greater under full compliance 
with the proposed standard than under 
full compliance with the existing 
standard. In present value terms, these 
potential increases in monetizable 
benefits would be between $132.428 
million and $213.426 million over a 10- 
year period.

Using the baseline of existing industry 
practice, OSHA estimated the costs of 
full compliance with the proposed 
standard to be $16.950 million in the first 
year and the annualized costs to be 
$12.543 million. The present value of 
these costs over the next 10 years would 
be $100.110 million. OSHA also 
estimated that the first year and annual 
costs of full compliance with the 
existing standard to be $4.104 million. 
The present value of these costs over 
the next 10 years would be $31.314 
million.

Thus, OSHA determined that the first- 
year cost increases in going from full 
compliance with the existing Subparts L 
and M to the revised Subpart X would 
amount to $12.846 million of which 
$11.340 million would be attributable to 
the training requirement. The annualized 
cost increases would be $8.439 million. 
The present value of these additional 
costs over the the next 10 years would 
be $68.796 million.

Consequently, OSHA concluded that 
full compliance with the proposed 
Subpart X would provide a safer 
environment than would full compliance 
with the existing Subparts L and M and 
that their benefits would be greater than 
the costs of compliance.
Costs o f Compliance for Other Proposed 
OSHA Construction Safety Standards

OSHA considered the economic 
impact on the construction industry of 
this proposed revision and of the seven 
other construction standards that have 
been recently revised and promulgated 
or that are in the proposed or final 
rulemaking stage. Using the baseline of 
current industry practices, OSHA 
estimated that the annual total costs of 
these standards would be about $3.4 
million for Underground Construction 
(Subpart S), $5.8 million for Crane-or 
Derrick-Suspended Personnel Platforms 
(Subpart N), $28.7 million for Concrete 
and Masonry Construction (Subpart Q), 
$7.6 million for Scaffolds (Subpart L), 
$48.0 million for Electrical Construction 
(Subpart K), $65.8 million for Fall 
Protection (Subpart M), and no costs for 
Trenching (Subpart P). Using the 
baseline of full compliance with existing
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standards, OSHA estimated that the 
incremental costs of these standards 
would be about $2.7 million for 
Underground Construction, $2.2 million 
for Crane- or Derrick-Suspended 
Personnel Platforms, and $17.5 million 
for Concrete and Masonry Construction. 
In addition, a cost savings of $30.6 
million for Electrical Construction, $7.6 
million for Scaffolds, $27.5 million for 
Fall Protection, and between $11.7 
million and $42.8 million for Trenching is 
estimated for those revisions. Thus, the 
net impact of these actions combined 
with this action would be increased 
annualized costs of $171.8 million when 
using a baseline of current industry 
practice and an annual cost savings 
between $46.6 million and $77.7 million 
when using a baseline of full compliance 
with the existing standards.
Regulatory Flexibility Certification

Pursuant to the Regulatory Flexibility 
Act (Pub. L. 96-353, 84 Stat. 1164 [5 
U.S.C 60 et seq.]), the Assistant 
Secretary has made a preliminary 
assessment of the impact of the 
proposed standard and has concluded 
that it would not have a significant 
impact upon a substantial number of 
small entities. OSHA invites public 
comment concerning this preliminary 
conclusion.

The important criterion that governs a 
Regulatory Flexibility Analysis is 
whether the proposed standard would 
impose significant costs upon small 
entities. “Significance” is determined by 
the impact upon profits, market share, 
and on the entity’s financial viability. In 
particular, the proposed standard’s 
effect upon small entities relative to its 
effect upon large entities needs to be 
specifically evaluated. That is, OSHA 
must determine whether the proposal 
would have a relatively greater negative 
effect on small entities than upon large 
entities, thereby putting small entities at 
a competitive disadvantage, and if so, 
whether there are ways to minimize any 
differentially adverse effects without 
increasing worker risk.

If the costs of compliance for small 
firms are relatively minor and are 
proportional to the size of the firm, then 
there is no significant differential effect. 
In those cases involving larger absolute 
costs, small firms may have greater 
difficulty in obtaining financing, and in 
those cases involving economies of 
scale in compliance, the burden on small 
firms will be greater than the burden on 
large firms. The proposed Subpart X, 
however, requires minimal capital 
expenditures. The costs of compliance 
primarily depend upon the amount of 
ladder use and stairway footage, which 
typically depend upon the scale of

operation of the entity. In addition, these 
costs would be a minimal component of 
the overall costs of the facilities. As a 
result, small entities would not be put at 
a competitive disadvantage due to these 
compliance costs. Thus, OSHA 
concluded that this proposed standard 
would not have a significant adverse 
impact upon a substantial number of 
small entities.

The assessment is available for 
inspection and copying at the OSHA 
Technical Data Center, Room N-3670,
200 Constitution Avenue, NW„ 
Washington, DC 20210. OSHA invites 
comments concerning the conclusions 
reached in the Regulatory Assessments,
V. Environmental Assessment
Finding o f No Significant Impact

This proposed rule and its major 
alternatives have been reviewed in 
accordance with the requirements of the 
National Environmental Policy Act 
(NEPA) of 1969 (42 U.S.C. 4321 et seq.), 
the Guidelines of the Council on 
Environmental Quality (CEQ) (40 CFR 
Part 1500), and OSHA’s DOL NEPA 
Procedures (29 CFR Part 11). As a result 
of this review, the Assistant Secretary 
for OSHA has determined that the 
proposed rule will have no significant 
environmental impact.

The proposed revisions to 29 CFR 
1926.1050-.1060, Subpart X—Stairways 
and Ladders, focus on the reduction of 
accidents or injuries by means of work 
practices and procedures, proper use 
and handling of equipment, and training, 
as well as on changes in language, 
definition, and format of the standard. 
These revisions do not impact on air, 
water, or soil quality, plant or animal 
life, the use of land, or other aspects of 
the environment. As such, these 
revisions are, therefore, categorized as 
excluded actions according to Subpart 
B, Section 11.10, of the DOL NEPA 
regulations.
VI. R eferen ces

1. Advisory Committee on Construction 
Safety and Health, Transcripts of meetinqs 
held on November 29-30, 1977; January 10, 
1978; February 14, 1978; December 5, 1978; 
December 16, 1978; June 29-30,1982.

2. U.S. Department of Labor, Occupational 
Safety and Health Administration,
Preliminary Regulatory Impact and 
Regulatory Flexibility Assessment o f Subpart 
X—Stairways and Ladders, Office of 
Regulatory Analysis, March 1984.

3. Ayoub and Bakken, An Ergonomic 
Analysis o f Selected Sections in Subpart D, 
Walking/Working Surfaces, Texas Tech 
University Institute for Biotechnology,
Lubbock, Texas, August 1978.

4. U.S. Department of Labor, Occupational 
Safety and Health Administration, 
Occupational Fatalities Related to Ladders
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cis Found in R eports o f  OSHA F a ta li ty /  
C atastroph e Investigations, November 1979.

5 . U.S. Department of Labor, Bureau of 
Labor Statistics, untitled report on ladder 
accident survey, unpublished.

6. Chaffin et al., An Ergonom ic B asis fo r  
R ecom m en dations Pertaining to S pecific  
Sec tion s o f  OSHA Standard, 29 CFR Part 
1910, S u bport D— W alking an d  W orking  
Surfaces, University of Michigan, Department 
of Industrial and Operations Engineering, 
College of Engineering, Ann Arbor, Michigan, 
1978.

7. American National Standards Institute,
A 12.1-1973—S a fe ty  R equ irem en ts fo r  Floor 
a n d  w a ll Openings, R ailings, a n d  Toeboards, 
New York, New York.

8. American National Standards Institute, 
A 14.1-1968 S a fe ty  C ode fo r  P ortab le  W ood  
Ladders, New York, New York.

9. American National Standards Institute, 
A14.2-1956—S a fe ty  C ode fo r  P ortab le  M eta l  
Ladders, New York, New York.

10. American National Standards Institute, 
A14.3-1956—S a fe ty  C ode fo r  F ixed  Ladders, 
New York, New York.

11. American National Standards Institute, 
A14.1-1982—A m erican  N a tion a l S ta n d a rd  fo r  
L adders—P ortab le  W ood—S a fe ty  
R equirem ents, New York, New York.

12. American National Standards Institute, 
A14.2-1982—A m erican  N a tion a l S tan dard  fo r  
L adders—P ortab le  M e ta l S a fe ty  
R equirem ents, New York, New York.

13. American National Standards Institute, 
A14.3-1984—A m erican  N a tio n a l S ta n d a rd  fo r  
L adders—F ixed—S a fe ty  R equirem ents, New  
York, New York.

14. American National Standards Institute, 
A 14.4-1979—S a fe ty  R equ irem en ts fo r  Job- 
M ade Ladders, New York, New York.

15. U.S. Department of Labor, Bureau of 
Labor Statistics, Office of Occupational 
Safety and Health Statistics, unpublished 
data from the Supplementary Data System, 
April 1982.

16. U.S. Department of Labor, Bureau o f  
Labor Statistics, O ccu pation al Injuries an d  
Illn esses in 1979: Sum m ary, April 1981.

17. American National Standards Institute, 
A14.5-1982—A m erican  N a tio n a l S ta n d a rd  fo r  
L adders—P ortab le  R ein forced  P las tic— 
S a fe ty  R equirem ents, New York, New York.

18. National Bureau of Standards (NBS), 
NBSIR 76-1146, A Study of Personal Fall- 
Safety Equipment. Washington, D.C.: NBS, 
June 1977.

19. Chaffin, Don B. and Terrence J. Stobbe, 
E rgonom ic C onsidera tions R e la te d  to  
S e le c te d  F all P revention  A sp e c ts  o f  S caffo lds  
a n d  L adders a s P resen ted  in OSHA S tan dard  
29 CFR 1910, Subpart D. The University of 
Michigan, Ann Arbor, Michigan, September 
1973.

VII. Recordkeeping
This proposal contains no 

recordkeeping requirements. However, 
public comment is requested in the 
Specific Issues section of this preamble 
on whether the proposed training 
requirements impose an implicit 
recordkeeping requirement on 
employers.

VIII. Public Participation
Interested persons are invited to 

submit written data, views, and 
arguments with respect to this proposal. 
The comments must be postmarked by 
February 23,1987, and submitted in 
quadruplicate to the Docket Officer, 
Docket No. S-207, U.S. Department of 
Labor, Occupational Safety and Health 
Administration, Room N-3670, 200 
Constitution Avenue, NW., Washington, 
DC 20210.

The data, views, and arguments that 
are submitted will be available for 
public inspection and copying at the 
above address. All timely submissions 
received will be made a part of the 
record of this proceeding.

Additionally, under section 6(b)(3) of 
the OSH Act (29 U.S.C. 655), section 107 
of the Construction Safety Act (41 U.S.C. 
333), and 29 CFR 1911.11, interested 
persons may file objections to the 
proposal and request an informal 
hearing. The objections and hearing 
requests should be submitted in 
quadruplicate to the Docket Officer at 
the address above and must comply 
with the following conditions:

1. The objections must include the 
name and address of the objector;

2. The objections must be postmarked 
by February 23,1987;

3. The objections must specify with 
particularity the provisions of the 
proposed rule to which each objection is 
taken and must state the grounds 
therefor;

4. Each objection must be separately 
stated and numbered; and

5. The objections must be 
accompanied by a detailed summary for 
the evidence proposed to be adduced at 
the requested hearing.
List of Subjects in 29 CFR Part 1926

Construction safety, Construction 
industry, Ladders and scaffolds, 
Occupational safety and health, 
Protective equipment, Safety.
X. State Plan Standards

The 25 States and Territories with 
their own OSHA-approved occupational 
safety and health plans must adopt a 
comparable standard within six months 
of the publication date of the final rule. 
These States and Territories are:
Alaska, Arizona, California, Connecticut 
(for State and local government 
employees only), Hawaii, Indiana, Iowa, 
Kentucky, Maryland, Michigan, 
Minnesota, New York (for State and 
local government employees only), 
Nevada, New Mexico, North Carolina, 
Oregon, Puerto Rico, South Carolina, 
Tennessee, Utah, Vermont, Virginia, 
Virgin Islands, Washington, Wyoming.

Until such time as a comparable 
standard is promulgated, Federal OSHA 
will provide interim enforcement 
assistance, as appropriate, in these 
States and Territories.
Authority:

This document was prepared under 
the direction of John A. Pendergrass, 
Assistant Secretary of Labor for 
Occupational Safety and Health, U.S. 
Department of Labor, 200 Constitution 
Avenue, NW., Washington, DC 20210.

Accordingly, pursuant to sections 4, 
6(b) and 8(g) of the Occupational Safety 
and Health Act of 1970 (29 U.S.C. 653, 
655, 657), section 107 of the Contract 
Work Hours and Safety Standards Act 
(40 U.S.C. 333), Secretary of Labor’s 
Order No. 9-83 (48 FR 35736), and 29 
CFR Part 1911, it is proposed to amend 
29 CFR Part 1926 as set forth below.

Signed at Washington, DC, this 17th day of 
November 1986.
John A. Pendergrass,
Assistant Secretary of Labor.

PART 1926—[AMENDED!

Subpart X of PartT926 would be 
revised to read as follows:
Subpart X— Stairways and Ladders 

Sec. ,
1926.1050 Scope, application, and 

definitions applicable to this subpart.
1926.1051 General requirements.
1926.1052 Stairways.
1926.1053 Ladders.
1926,1054-1926.1059 [Reserved]
1926.1060 Training requirements.
Appendix A to Subpart X—Ladders

Authority: Sec. 107, Contract Work Hours 
and Safety Standards Act (Construction 
Safety Act) (40 U.S.C. 333); Secs. 4, 6, 8, 
Occupational Safety and Health Act of 1970 
(29 U.S.C. 653, 655, 657); Secretary of Labor’s 
Order No. 12-71 (36 FR 8754), 8-76 (41 FR 
25059), or 9-83 (49 FR 35736), as applicable; 
and 29 CFR Part 1911.

S ubpart X—Stairw ays and  L adders

§ 1926.1050 Scope, application, and 
definitions applicable to this subpart.

(a) Scope and application. This 
subpart applies to all stairways and 
ladders used in construction, alteration, 
repair (including painting and 
decorating), and demolition workplaces 
covered under 29 CFR Part 1926, and 
also set forth, in specified 
circumstances, when ladders and 
stairways are required to be provided. 
Additional requirements for ladders 
used on or with scaffolds are contained 
in § 1926.451 (c) and (d).

(b) Definitions.
“Cleat” means a ladder crosspiece of 

rectangular cross section placed on edge
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upon which a person may step while 
ascending or descending a ladder.

“Double cleat ladder” means a ladder 
similar in construction to a single cleat 
ladder, but with a center rail to allow 
simultaneous two-way traffic for 
employees ascending or descending.

"Equivalent” means alternative 
designs, materials, or methods which the 
employer can demonstrate will provide 
an equal or greater degree of safety for 
employees than the method or item 
specified in the standard.

“Failure” means load refusal, 
breakage, or separation of component 
parts. Load refusal is the point where 
the ultimate strength is exceeded.

“Handrail” means a rail to provide 
employees a handhold for support.

“Lower levels” means those areas to 
which an employee can fall. Such areas 
include ground levels, floors, roofs, 
ramps, runways, excavations, pits, 
tanks, material, water, equipment, and 
similar surfaces.

"Maximum intended load” means the 
total load of all employees, equipment, 
tools, materials, transmitted loads, and 
other loads anticipated to be applied to 
a ladder component at any one time.

"Nosing” means that portion of a 
tread projecting beyond the face of the 
riser immediately below.

“Riser height” means the vertical 
distance from the top of a tread to the 
top of the next higher tread.

“Single cleat ladder” means a ladder 
consisting of a pair of siderails, 
connected together by cleats, rungs, or 
steps.

“Stairrail system” means a vertical 
barrier erected along the unprotected 
sides and edges of a stairway to prevent 
employees from falling to lower levels. 
The top surface of a stairrail system 
may also be a "handrail.”

“Tread width” means the horizontal 
distance from front to back of a tread 
(including nosing, if any).

"Unprotected sides and edges” means 
any side or edge (except at entrances to 
points of access) of a stairway where 
there is no stairrail system or wall 36 
inches (.9 m) or more in height, and any 
side or edge (except of entrances to 
points of access) of a stairway landing, 
or ladder platform where there is no 
wall or guardrail system 39 inches (1 m) 
or more in height.
§ 1926.1051 General requirements.

The following requirements apply as 
indicated.

(a) A stairway or ladder shall be 
provided at all personnel points of 
access where there is a break in 
elevation, and where there is no ramp, 
runway, sloped embankment, or 
personnel hoist provided.

(1) Spiral stairways which will not be 
a permanent part of a structure after 
completion of the structure being built 
are prohibited except where they 
provide the only practical means of 
access during construction.

(2) A double-cleated ladder or two or 
more separate ladders shall be provided 
when ladders are the only means of 
access or exit from a working area for 25 
or more employees, or when they serve 
simultaneous two-way traffic.

(b) All fall protection systems and 
duties required by this Subpart shall be 
provided, installed, and performed, 
before employees begin work where 
they use stairways or ladders.
§ 1926.1052 Stairways.

(a) General. The following 
requirements apply to all stairways as 
indicated:

(1) Stairways which will not be a 
permanent part of the structure being 
built shall have landings of not less than 
30 inches (76 cm) in the direction of 
travel at every 12 feet (3.7 m) or less of 
vertical rise.

(2) Stairs shall be installed between 
30° and 50° from horizontal.

(3) Riser height and tread width shall 
be uniform within each flight of stairs, 
including any foundation structure used 
as one or more treads of the stairs.

(4) Where doors or gates open directly 
on a stairway, a platform shall be 
provided, and the swing of the door 
shall not reduce the effective width of 
the platform to less than 20 inches (51 
cm).

(5) Metal pan landings shall be 
secured in place before filling.

(6) All parts of stairways shall be free 
of hazardous projections, such as 
protruding nails.

(7) Slippery conditions on stairways 
shall be eliminated as soon as possible 
after they occur.

(b) Temporary service. The following 
requirements apply to all stairways as 
indicated:

(1) Except during stairway 
construction, foot traffic is prohibited on 
stairways with pan stairs where the 
treads and/or landings are to be filled in 
with concrete or other material at a later 
date, unless the stairs are temporarily 
fitted with solid material at least to the 
top edge of each pan. Such temporary 
treads and landings shall be replaced 
when worn below the level of the top 
edge of the pan.

(2) Except during stairway 
construction, foot traffic is prohibited on 
skeleton metal stairs where permanent 
treads and/or landings are to be 
installed at a later date, Unless the stairs 
are fitted with secured temporary treads

and landings long enough to cover the 
entire tread and/or landing area.

(3) Wood treads for temporary service 
shall be full width.

(c) Stairrails and handrails. The 
following requirements apply to all 
stairways as indicated, regardless of 
their height above lower levels:

(1) Stairways having four or more 
risers shall be equipped with:

(1) At least one handrail, and
(ii) One stairrail system along each 

unprotected side or edge.
Note.—Stairrail systems may also serve as 

handrails when installed in conformance 
with paragraph (c)(7) of this section.

(2) Winding and spiral stairways shall 
be equipped with a handrail offset 
sufficiently to prevent walking on those 
portions of the stairways where the 
tread width is less than six inches (15 
cm).

(3) Except when employees are using 
stairways in or on an existing building 
or structure which already has stairrails, 
the height of stairrails shall be not less 
than 36 inches (91.5 cm) from the upper 
surface of the stairrail system to the 
surface of the tread, in line with the face 
of the riser at forward edge of the tread.

(4) Midrails, screen, mesh, 
intermediate vertical members, or 
equivalent intermediate structural 
members, shall be provided between the 
toprail of the stairrail system and the 
stairway steps when there is no wall at 
least 21 inches (53 cm) high.

(i) Midrails, when used, shall be 
located at a height midway between the 
top edge of the stairrail system and the 
stairway steps.

(ii) Screens or mesh, when used, shall 
extend from the top rail to the stairway 
step, and along the entire opening 
between top rail supports.

(iii) When intermediate vertical 
members, such as balusters, are used 
between posts, they shall be not more 
than 19 inches (48 cm) apart.

(iv) Other structural members shall be 
installed such that there are no openings 
in the stairrail system that are more 
than 19 inches (48 cm) wide.

(5) Handrails and the top rails of 
stairrail systems shall be capable of 
withstanding, without failure, a force of 
at least 200 pounds (890 n) applied 
within two inches (5 cm) of the top edge, 
in any downward or outward direction, 
at any point along the top edge.

(6) The height of handrails shall be not 
more than 37 inches (94 cm) nor less 
than 30 inches (76 cm) from the upper 
surface of the handrail to the surface of 
the tread, in line with the face of the 
riser at the forward edge of the tread.
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(7) When the top edge of a stairrail 
system also serves as a handrail, the 
height of the top edge shall be not more 
than 37 inches (94 cm] nor less than 36 
inches (91.5 cm) from the upper surface 
of the stairrail system to the surface of 
the tread, in line with the face of the 
riser at the forward edge of the tread.

(8) Stairrail systems and handrails 
shall be so surfaced as to prevent injury 
to employees from punctures or 
lacerations, and to prevent snagging of 
clothing.

(9) Handrails shall provide an 
adequate handhold for employees 
grasping them to avoid falling.

(10) The ends of stairrail system s and 
handrails shall be constructed so as not 
to constitute a projection hazard.

(11) Handrails shall have a minimum 
clearance of one and one-half inches (4 
cm) between the handrail and walls, 
stairrail systems, and other objects.

(12) Unprotected sides and edges of 
stairway landings shall be provided 
with guardrail systems.

Note.—Guardrail system criteria are 
contained in Subpart M—Fall Protection.

§ 1926.1053 Ladders.
(a) G en era l. The following 

requirem ents apply to all ladders as 
indicated, including job-made ladders.

(1) Ladders shall be capable of 
supporting the following loads without 
failure:

(1) Each portable ladder and job-made 
ladder: At least four times the maximum 
intended load applied or transmitted to 
the ladder in a downward vertical 
direction when the ladder is placed at 
an angle of 75 Y2 degrees from the 
horizontal (ladders built in conformance 
with the applicable provisions of 
Appendix A will be deemed to meet this 
requirement):

(ii) Each fixed ladder: At least two 
loads of 250 pounds (114 kg) each, 
concentrated between any two 
consecutive attachments (the number 
and position of additional concentrated 
loads of 250 pounds (114 kg) each, 
determined from anticipated usage of 
the ladder, shall also be included), plus 
anticipated loads caused by ice buildup, 
winds, rigging, and impact loads 
resulting from the use of ladder safety 
devices. Each step or rung shall be 
capable of supporting a single 
concentrated load of at least 250 pounds 
(114 kg) applied in the middle of the step 
or rung (ladders built in conformance 
with the applicable provisions of 
Appendix A will be deemed to meet this 
requirement).

(2) Ladder rungs, cleats, and steps 
shall be parallel, level, and uniformly 
spaced when the ladder is in position for 
use.
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(3) (i) Rungs, cleats, and steps of 
portable and fixed ladders shall be 
spaced not less than six inches (15 cm) 
apart, nor more than 12 inches (31 cm) 
apart, as measured along the ladder 
siderails.

(ii) Rungs, cleats, and steps of 
individual step or rung ladders shall be 
not less than six inches (15 cm) apart, 
nor more than 16 Vz inches (42 cm) apart, 
as measured between centerlines of the 
rungs, cleats, and steps.

(4) Rungs, cleats and steps shall have 
a minimum clear length of 16 inches (41 
cm) for individual-rung and fixed 
ladders, 12 inches (30 cm) for portable 
metal ladders and reinforced plastic 
ladders, and llVfe inches (29 cm) for 
portable wood ladders.

(5) The rungs of individual-rung 
ladders shall be shaped such that 
employees’ feet cannot slide off the end 
of the rungs.

(6) The rungs and steps of metal 
ladders shall be corrugated, knurled, 
dimpled, coated with skid-resistant 
material, or otherwise treated to 
minimize slipping.

(7) Ladders shall not be tied or 
fastened together to provide longer 
sections unless they are specifically 
designed for such use.

(8) A metal spreader or locking device 
shall be provided on each stepladder to 
hold the front and back sections in an 
open position when the ladder is being 
used,

(9) When splicing is required to obtain 
a given length of siderail, the resulting 
siderail must be at least equivalent in 
strength to a one piece siderail made of 
the same material.

(10) When two or more separate 
ladders are used to reach an elevated 
work area, the ladders shall be offset 
with a platform or landing between the 
ladders.

(11) Unprotected sides and edges of 
platforms and landings shall be 
provided with guardrail systems.

Note.—Guardrail system criteria are 
contained in Subpart M —Fall Protection.

(12) Platforms and landings shall be 
provided with falling object protection.

Note.—Falling object protection criteria are 
contained in Subpart M —Fall Protection.

(13) Ladder components shall so 
surfaced as to prevent injury to an 
employee from punctures or lacerations, 
and to prevent snagging of clothing.

(14) Wood ladders shall not be coated 
with any opaque covering, except for 
identification or warning labels which 
may be placed on one face only of a 
siderail.

(15) The minimum perpendicular 
clearance between fixed ladder rungs,
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cleats, and steps, and any obstruction 
behind the ladder shall be seven inches 
(18 cm).

(16) The minimum perpendicular 
clearance between the center line of 
fixed ladder rungs, cleats, and steps, 
and any obstruction on the climbing side 
of the ladder shall be 30 inches (76 cm), 
except as provided in paragraph
§ 1926.1053(a)(17).

(17) When unavoidable obstructions 
are encountered, the minimum 
perpendicular clearance between the 
centerline of fixed ladder rungs, cleats, ■ 
and steps, and the obstruction on the 
climbing side of the ladder may be 
reduced to 24 inches, (61 cm) provided 
that a deflection device is installed to 
guide employees around the obstruction.

(18) Through fixed ladders at their 
point of access/egress shall have a step 
across distance of not less than seven 
inches (18 cm) nor more than 12 inches 
(30 cm) as measured from the centerline 
of the steps or rungs to the nearest edge 
of the landing area. If the normal step-
across distance exceeds 12 inches (30 
cm), a landing platform shall be 
provided to reduce the distance to the 
specified limit.

(19) Fixed ladders without cages or 
wells shall have a clear width to the 
nearest permanent object of at least 15 
inches (38 cm) on each side of the 
centerline of the ladder.

(20) Fixed ladders shall be provided 
with cages, wells, ladder safety devices, 
or self-retracting lifelines where the 
length of climb is less than 24 feet (7.3 
m) but the top of the ladder is at a 
distance greater than 24 feet (7.3 m) 
above lower levels.

(21) Where the total length of a climb 
equals or exceeds 24 feet (7.3 m), fixed 
ladders shall be equipped with one of 
the following:

(i) Ladder safety devices; or
(ii) Self-retracting lifelines, and rest 

platforms at intervals not to exceed 150 
feet (45.7 m); or

(iii) A cage or well, and multiple 
ladder sections, each ladder section not 
to exceed 50 feet (15.2 m) in length. 
Ladder sections shall be offset from 
adjacent sections, and landing platforms 
shall be provided at maximum intervals 
of 50 feet (15.2 m).

(22) Cages for fixed ladders shall 
conform to all of the following:

(i) Horizontal bands shall be fastened 
to the siderails of rail ladders, or 
directly to the structure, building, or 
equipment for individual rung ladders;

(ii) Vertical bars shall be on the inside 
of the horizontal bands and shall be 
fastened to them;

(iii) Cages shall extend not less than 
27 inches (68 cm) or more than 30 inches
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(76 cm) from the centerline of the step or 
rung (excluding the flare at the bottom 
of the cage), and shall not be less than 
27 inches (68 cm) in width;

(iv) The inside of the cage shall be 
clear of projections;

(v) Horizontal bands shall be spaced 
not more than four feet (1.2 m) on center 
vertically;

(vi) Vertical bars shall be spaced at 
intervals not more than nine and one- 
half inches (24 cm) on center 
horizontally;

(vii) The bottom of the cage shall be at 
a level not less than seven feet (2.1 m) 
nor more than eight feet (2.4 m) above 
the point of access to the bottom of the 
ladder. The bottom of the cage shall be 
flared not less than four inches (10 cm) 
all around within the distance between 
the bottom horizontal band and the next 
higher band;

(viii) The top of the cage shall be a 
minimum of 42 inches (1.1 m) above the 
top of the platform, or the point of 
access at the top of the ladder, with 
provision for access to the platform or 
other point of access.

(23) Wells for fixed ladders shall 
conform to all of the following:

(i) They shall completely encircle the 
ladder;

(ii) They shall be free of projections;
(iii) Their inside face on the climbing 

side of the ladder shall extend not less 
than 27 inches (68 cm) nor more than 30 
inches (76 cm) from the centerline of the 
step or rung;

(iv) The inside clear width shall be at 
least 30 inches (76 cm);

(v) The bottom of the wall on the 
access side shall start at a level not less 
than seven feet (2.1 m) nor more than 
eight feet (2.4 m) above the point of 
access to the bottom of the ladder.

(24) Ladder safety devices, and their 
support systems, for fixed ladders shall 
conform to all of the following:

(i) They shall be capable of 
withstanding without failure a drop test 
consisting of an 18 inch (41 cm) drop of a 
500 pound (226 kg) weight;

(ii) They shall permit the employee 
using the device to ascend or descend 
without continually having to hold, push 
or pull any part of the device, leaving 
both hands free for climbing;

(iii) They shall be activated within 
two feet (.61 m) after a fall occurs, and 
limit the descending velocity of an 
employee to seven feet/sec (2.1 m/sec) 
or less;

(iv) The connection between the 
carrier or lifeline and the point of 
attachment to the body belt or harness 
shall not exceed nine inches (23 cm) in 
length.

(25) Ladder safety devices shall also 
conform to the following:

(i) Mountings for rigid carriers shall be 
attached at each end of the carrier, with 
intermediate mountings, as necessary, 
spaced along the entire length of the 
carrier, to provide the strength 
necessary to stop employees’ falls.

(ii) Mountings for flexible carriers 
shall be attached at each end of the 
carrier. When the system is exposed to 
wind, cable guides for flexible carriers 
shall be installed at a minimum spacing 
of 25 feet (7.6 m) and maximum spacing 
of 40 feet (12.2 m) along the entire length 
of the carrier, to prevent wind damage 
to the system.

(iii) The design and installation of 
mountings and cable guides shall not 
reduce the design strength of the ladder.

(26) The side rails of through or side­
step fixed ladders shall extend 42 inches 
(1.1 m) above the top of the access level 
or landing platform served by the 
ladder. For a parapet ladder, the access 
level shall be the roof if the parapet is 
cut to permit passage through the 
parapet; if the parapet is continuous the 
access level shall be the top of the 
parapet.

(27) For through fixed ladder 
extensions, the steps or rungs shall be 
omitted from the extension and the 
extension of the siderails shall be flared 
to provide not less than 24 inches (61 
cm) nor more than 30 inches (76 cm) 
clearance between siderails. Where 
ladder safety devices are provided, the 
maximum clearance between siderails 
of the extensions shall not exceed 36 
inches (91 cm).

(28) For side-step fixed ladders, the 
siderails and the steps or rungs shall be 
continuous in the extension.

(29) Individual rung ladders, except 
those used where their access openings 
are covered with manhole covers or 
hatches, shall extend 42 inches (1.1 m) 
above an access level of landing 
platform either by the continuation of 
the rung spacings as horizontal grab 
bars or by providing vertical grab bars 
that shall have the same lateral spacing 
as the vertical legs of the rungs.

(b) Use. The following requirements 
apply to the use of all ladders including 
job^made ladders.

(1) When ladders are used for access 
to an upper landing surface, the ladder 
siderails shall extend at least three feet 
(.9 m) above the upper landing surface to 
which the ladder is used to gain access; 
or, when such an extension is not 
possible because of the ladder’s length, 
then the ladder shall be secured at the 
top and a grasping device, such as a 
grabrail, shall be provided to assist 
employees in mounting and dismounting 

-the ladder.
(2) Ladders shall be maintained free of 

slipping hazards.

(3) Ladders shall not be loaded 
beyond their maximum intended load- 
carrying capacity, nor beyond their 
rated capacity.

(4) Ladders shall be used only for the 
purpose for which they were designed.

(5) Non-self-supporting ladders shall 
be used at an angle such that the 
horizontal distance from the top support 
to the foot of the ladder is 
approximately one-quarter of the 
working length of the ladder (the 
distance along the ladder between the 
foot and the top support). Wood job- 
made ladders with spliced siderails 
shall be used at an angle such that the 
ratio is one-eighth the working length of 
the ladder. Fixed ladders shall be used 
at a pitch no greater than 90 degrees 
from the horizontal, as measured to the 
backside of the ladder.

(6) Ladders shall be used only on 
stable and level Surfaces unless secured 
to prevent accidental displacement.

(7) Ladders shall not be used on 
slippery surfaces unless secured or 
provided with slip resistant feet to 
prevent accidental displacement.

Note.—Slip-resistant feet are not intended 
as a substitute for care in placing, lashing, or 
holding a ladder that is used upon oily, metal, 
concrete, or slippery surfaces.

(8) Ladders placed in any location 
where they can be displaced by other 
activities or traffic, such as in 
passageways, doorways, or driveways, 
shall be secured to prevent accidental 
displacement, or a barricade shall be 
used to keep the activities or traffic 
away from the ladder.

(9) The area around the top and 
bottom of ladders shall be kept clear.

(10) The top of a non-self-supporting 
ladder shall be placed with the two rails 
supported equally unless it is equipped 
with a single support attachment.

(11) Ladders shall not be moved, 
shifted, or extended while occupied.

(12) Ladders shall have non- 
conductive siderails when used where 
the ladder could contact energized 
electrical equipment, except as provided 
in 29 CFR 1926.951(c)(1).

(13) The tops of stepladders shall not 
be used as steps. -

(14) Gross-bracing on stepladders 
shall not be used for climbing.

(15) Ladders shall be inspected for 
visible defects prior to the first use of 
each workshift and after any occurrence 
which could affect their safe user

(16) Ladders with structural defects, 
such as broken or missing rungs, cleats, 
or steps, broken or split rails, corroded 
components, or other faulty or defective 
components, shall be immediately 
tagged with “Do Not Use” or similar
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language, or withdrawn from service 
until repaired.

(17) Ladder repairs shall restore the 
ladder to a condition meeting its original 
design criteria.
§§ 1926.1054-1926.1059 [Reserved)
§ 1926.1060 Training requirements.

In addition to the requirements of 
§ 1926.21, Safety training and education, 
the following training requirements 
apply to this Subpart. However, the 
provisions of this section may be cited 
only when a citation is being issued 
concurrently under the provisions of 
§ 1926.1051, § 1926.1052, or § 1926.1053 
of this Subpart:

[a) The employer shall provide a 
training program for all employees using 
ladders and stairways. The program 
shall enable employees to recognize 
hazards related to ladders and 
stairways, and shall train the employees 
in the procedures to be followed in order 
to minimize these hazards.

(1) The employer shall assure that 
employees have been trained and 
instructed in the following areas, as 
applicable:
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(1) The nature of fall hazards in the 
work area; and

(ii) The correct procedures for 
erecting, and maintaining, and 
disassembling the fall protection 
systems to be used; and

(iii) The proper construction, use, 
placement and care in handling of all 
stairways and ladders; and

fiv) The maximum intended load- 
carrying capacities of ladders used; and

(v) The standards contained in this 
Subpart.

(2) Training and retraining shall be 
provided for each employee as 
necessary.
Appendix A to Subpart X—Ladders

This appendix serves as a non-mandatory 
guideline to assist employers in complying 
with the requirements of Subpart X. Ladders 
designed and built in accordance with the 
provisions of the following guidelines will be 
considered as acceptable alternative designs 
that meet the capacity requirements of 
§ 1926.1053(a)(1). Ladders not built in 
accordance with the following guidelines 
(e.g., job-buih single-cleat wood ladders 
longer than 30 feet, job-built double-cleat 
wood ladders longer than 24 feet, etc.), must
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be designed in accordance with the capacity 
requirements of § 1926.1053(a)(1).

Manufactured portable wood ladders made 
in conformance to the provisions of American 
National Standards Institute publication 
A14.1-1982—American National Standard for 
Ladders—Portable Wood—Safety 
Requirements.

Manufactured portable metal ladders made 
in conformance to the provisions of American 
National Standards Institute publication 
A14.2-1982—American National Standard for 
Ladders—Portable Metal—Safety 
Requirements.

Manufactured fixed ladders made in 
conformance to the provisions of American 
National Standards Institute publication 
A14.3-1984—American National Standard for 
Ladders—Fixed—Safety Requirements.

Job-made ladders made in conformance to 
the provisions of American National 
Standards Institute publication A14.4-1979— 
Safety Requirements for Job-Made Ladders.

Plastic ladders made in conformance to the 
provisions of American National Standards 
Institute publication A14.5-1982—American 
National Standard for Ladders—Portable 
Reinforced Plastic—Safety Requirements.
[FR Doc. 86-26228 Filed 11-24-86; 8:45 amj
BILLING CODE 4510-26-M
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ENVIRONMENTAL PROTECTION 
AGENCY

40 CFR Part 60
{ AD-FR L-3074-5]

Standards of Performance for New 
Stationary Sources; Industrial- 
Commercial-lnstitutional Steam 
Generating Units

a g e n c y : Environmental Protection 
Agency (EPA). 
a c t i o n : Final rule.

SUMMARY: Standards of performance 
limiting emissions of particulate matter 
and nitrogen oxides (NOx) from 
industrial-commercial-institutional 
steam generating units were proposed in 
the Federal Register on June 19,1984 (49 
FR 25102). Today’s action promulgates 
these standards. The standards 
implement section 111 of the Clean Air 
Act and are based on the 
Administrator’s determination that 
industrial-commercial-institutional 
steam generating units cause, or 
contribute significantly to, air pollution 
which may reasonably be anticipated to 
endanger public health or welfare. The 
intended effect of these standards is 
require all new, modified, and 
reconstructed industrial-commercial- 
institutional steam generating units to 
reduce emissions of particulate matter 
and (NOx) to the levels achievable by 
the best demonstrated system of 
continuous emission reduction, 
considering costs, nonair quality health 
and environmental impacts, and energy 
requirements.
DATE: Effective November 25,1986.

Under Section 307(b)(1) of the Clean 
Air Act, judicial review of the actions 
taken by this notice is available only by 
the filing of a petition for review in the 
U.S. Court of Appeals for the District of 
Columbia Circuit within 60 days of 
today’s publication of this rule. Under 
Section 307(b)(2) of the Clean Air Act, 
the requirements that are the subject of 
today’s notice may not be challenged 
later during civil or criminal proceedings 
to enforce these requirements.

Incorporation by Reference: The 
incorporation by reference of certain 
publications in these standards is 
approved by the Director of the Office of 
the Federal Register as of November 25, 
1986.
ADDRESSES: Background information 
documents may be obtained from the 
U.S. EPA Library (MD-35), Research 
Triangle Park, North Carolina 27711,
(919) 541-2777.

Docket number A-79-02 is available 
for public inspection between 8:00 a.m. 
and 4:00 p.m. Monday through Friday at

the Central Docket Section (LE-131), 
West Tower Lobby, Gallery 1, 401 M 
Street, SW., Washington, DC 20460.

See “ SUPPLEMENTARY INFORMATION”  
for further details.
FOR FURTHER INFORMATION CONTACT:
Mr. Fred Porter on Mr. Walter 
Stevenson, Standards Development 
Branch, Emission Standards and 
Engineering Division (MD-13), U.S. 
Environmental Protection Agency, 
Research Triangle Park, North Carolina 
27711, telephone (919) 541-5624. 
SUPPLEMENTARY INFORMATION:

Summary of Standards
Standards of performance for new 

sources established under Section 111 of 
the Clean Air Act reflect:

* * * application of the best technological 
system of continuous emission reduction 
which (taking into consideration the cost of 
achieving such emission reduction, and any 
nonair quality health and environmental 
impact and energy requirements) the 
Administrator determines has been 
adequately demonstrated [Section 
111(a)(1)(C)].

For convenience, this will be referred to 
as “best demonstrated technology."

Applicability
These new source performance 

standards (NSPS) apply to all new, 
modified, or reconstructed steam 
generating units with a heat input 
capacity greater than 29 MW (100 
million Btu/hour) for which construction 
is commenced after June 19,1984, except 
for electric utility steam generating units 
covered by 40 CFR Part 60 Subpart Da. 
The definition of “steam generating 
unit” includes all devices that combust 
fuel and produce steam, hot water, or 
heat other fluids which are used as heat 
transfer media. Fuel combustion units 
which function as process heaters are 
not covered if their primary purpose is 
to heat a fluid in order to initiate or 
promote a chemical reaction in which 
the fluid itself is a reactant or catalyst.

The owner or operator of any steam 
generating unit with a heat input 
capacity for any fuel or fuels greater 
than 29 MW (100 milion Btu/hour) must 
submit certain information as required 
by the General Provisions (§ 60.11), 
including notification of the date of 
initial unit startup, and must maintain 
certain fuel use records.

Particulate matter emission limits are 
established for coal-, wood-, and 
municipal solid waste-fired steam 
generating units and for steam 
generating units which fire fuel mixtures 
including these fuels. The NOx emission 
limits are established for coal-, oil-, and 
gas-fired steam generating units and for 
steam generating units which fire fuel

mixtures including these fuels. Steam 
generating units that fire fuels other than 
coal, wood, municipal-type solid waste, 
oil. or natural gas are not subject to the 
particulate matter or NOx standards, as 
applicable, unless they fire mixtures 
containing significant amounts of coal, 
wood, municipal-type solid waste, oil, or 
natural gas on an annual basis, as 
defined in the standards.

The standards being adopted today do 
not revise the sulfur dioxide (SO2) 
standards for coal- or oil-fired units or 
the particulate matter standards for oil- 
fired units under 40 CFR Part 60 Subpart
D. Steam generating units having heat 
input capacities greater than 73 MW 
(250 million Btu/hour) constructed after 
August 18,1971 remain subject to the 
SO2 standard for coal- and oil-fired units 
and the particulate matter standards for 
oil-fired units under 40 CFR Part 60 
Subpart D. When the SOz standards for 
coal- and oil-fired units and the 
particulate matter standard for oil-fired 
units proposed on June 19,1986 under 40 
CFR Part 60 Subpart Db are 
promulgated, all steam generating units 
larger than 29 MW (100 million Btu/ 
hour) heat input capacity constructed 
after June 19,1986 will become subject 
to the new S02 and particulate matter 
standards, as well as to the applicable 
particulate matter and NOx standards 
promulgated today. As previously 
mentioned, all new electric utility steam 
generating units constructed after 
September 18,1978, with heat input 
capacities greater than 73 MW (250 
million Btu/hour) are subject to the 
particulate matter, NOx, and S02 
standards under Subpart Da of 40 CFR 
Part 60.

New steam generating units meeting 
the applicability requirements under this 
subpart and the applicability 
requirements under Subpart J 
(Standards of performance for 
petroleum refineries, § 60 100) are 
subject to the NOx and particulate 
matter standards under this subpart and 
the S02 standards under Subpart J 
(§ 60.104).

New steam generating units meeting 
thè applicability requirements under this 
subpart and the applicability 
requirements under Subpart E 
(Standards of performance for 
incinerators: § 60.50) are subject to the 
NOx and particulate matter standards 
under this subpart.
Particulate Matter Standards

The particulate matter standards 
apply to coal-, wood-, and municipal 
type solid waste-fired steam generating 
units, as well as to steam generating 
units firing mixtures which include these 
fuels. For coal-fired steam generating
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units, the promulgated particulate 
matter emission limit is 22 ng/J (0.05 lb/ 
million Btu) heat input. For steam 
generating units that fire wood or 
municipal-type solid waste, the 
promulgated particulate matter emission 
limit is 43 ng/J (0.10 lb/million Btu) heat 
input.

For steam generating units that fire 
mixtures including coal, wood, or 
municipal-type solid waste, with or 
without other fuels, the applicability of 
the 43 ng/J (0.10 lb/million Btu) heat 
input or the 22 ng/J (0.05 lb/million Btu) 
heat input emission limit would be 
determined based on the amount of coal, 
wood, or municipal-type solid waste 
combusted. Steam generating units that 
combust coal with wood, municipal-type 
solid waste or other fuels, have an 
annual capacity factor for wood, 
municipal-type solid waste or other fuels 
greater than 10 percent, and have a 
Federally enforceable permit which 
specifies that the unit must be operated 
at an annual capacity factor for wood, 
municipal-type solid waste, or other 
fuels (except coal) above 10 percent, are 
subject to a particulate matter emission 
limit of 43 ng/J (0.10 lb/million Btu) heat 
input. If a steam generating unit 
combusts coal with wood, municipal- 
type solid waste, or other fuels and has 
an annual capacity factor for wood, 
municipal-type solid waste, or other 
fuels (except coal) of 10 percent or less, 
or does not have a Federally 
enforceable permit, a particulate matter 
emission limit of 22 ng/J (0.05 lb/million 
Btu) heat input applies.

Coal-, wood-, or municipal solid 
waste-fired steam generating units in the 
29 through 73 MW (100 through 250 
million Btu/hour) heat input capacity 
range constructed between June 19,1984 
and November 25,1986 that have an 
annual capacity factor for coal, wood, or 
municipal-type solid waste or any 
mixtures of these fuels of 30 percent or 
less and have a Federally enforceable 
permit limiting the annual capacity 
factor for coal, wood, dr municipal-type 
solid waste to 30 percent or less are 
subject to a particulate matter emission 
limit of 86 ng/J (0.20 lb/million Btu) heat 
input.

Wood-fired steam generating units in 
the 29 MW through 73 MW (100 million 
Btu/hour through 250 million Btu/hour) 
heat input capacity size range 
constructed after November 25,1986 
that have an annual capacity factor of 
more than 10 percent for wood and less 
than 30 percent for all fuels, and have 
obtained a Federally enforceable 
operating permit limiting the annual 
capacity factor to these levels are 
subject to a particulate matter emission

limit of 86 ng/J (0.20 lb/million Btu) heat 
input. All municipal solid waste-fired 
steam generating units commencing 
construction, modification, or 
reconstruction after November 25,1986 
will be subject to a 43 ng/J (0.10 lb/ 
million Btu) heat input particulate 
matter standard independent of annual 
capacity factor. All coal-fired steam 
generating units commencing 
construction, modification, or 
reconstruction after November 25,1986 
will be subject to a 22 ng/J (0.05 lb/ 
million Btu) heat input standard 
independent of annual capacity factor.

The annual capacity factor for 
determining the applicable particulate 
matter standard is calculated by 
dividing the annual heat input to the 
steam generating unit from firing coal, 
wood, municipal-type solid waste, or 
mixtures of these fuels as specified in 
the Federally enforceable limitation, by 
the potential annual heat input to the 
steam generating unit. The potential 
annual heat input is defined as the 
product of the maximum rated 
continuous heat input capacity (MW or 
million Btu/hour) multiplied by 8,760 
hours per year. The potential annual 
heat input is a constant for each unit 
and is not affected by the number of 
hours the unit is actually operated.

The opacity standard for all steam 
generating units firing coal, wood, solid 
waste, or mixtures of these fuels, with or 
without other fuels, is 20 percent opacity 
(6-minute average) with one 6-minute 
excursion per hour up to 27 percent per 
hour. The opacity standard applies at all 
times except during periods of startup, 
shutdown, or malfunction as provided 
for by the General Provisions 
[§ 60.11(c)].

Performance tests to determine 
compliance with the particulate matter 
emission limits are conducted using 
Reference Method 5 or 17. It is 
anticipated that proposed Reference 
Method 5B (50 FR 21963, May 29,1985), 
if promulgated, will be an applicable 
test method under today’s standards. 
Reference Method 3 would be used for 
gas analysis and Reference Method 1 for 
the selection of sampling points. 
Reference Method 9 (a 6-minute average 
of 24 observations) would be used to 
determine compliance with the opacity 
standard. Continuous opacity 
monitoring is required for all steam 
generating units except as provided for 
by the General Provisions [§ 60.11(b)) 
and excess emissions (opacity) reports 
are required to be submitted on a 
semiannual basis.
NOx Standards

The NOx standards being adopted 
today apply to steam generating units

with a heat input capacity greater than 
29 MW (100 million Btu/hour) that fire 
coal, oil, natural gas, or mixtures of 
these fuels.

The promulgated NOx emission limits 
for coal-fired steam generating units are 
300 ng/J (0.70 lb/million Btu) heat input 
for pulverized coal-fired steam 
generating units, 260 ng/J (0.06 lb/ 
million Btu) heat input for spreader 
stoker coal-fired steam generating units 
and fluidized bed combustion steam 
generating units, and 210 ng/J (0.50 lb/ 
million Btu) for mass-feed stoker coal- 
fired steam generating units and for all 
coal-derived fuels. Lignite-fired steam 
generating units are subject to a NOx 
emission limit of 260 ng/J (0.60 lb/ 
million Btu) heat input, except for lignite 
mined in North Dakota, South Dakota, 
or Montana that is combusted in a slag 
tap-type furnace for which the emission 
limit is 340 ng/J (0.80 lb/million Btu) 
heat input.

For natural gas and distillate oil-fired 
steam generating units with maximum 
design heat release rates of 730,000 J/ 
sec-m3 (70,000 But/hour-ft3) or less, the 
NOx standard is 43 ng/J (0.10 lb/million 
Btu) heat input. For natural gas-fired and 
distillate oil-fired steam generating units 
with maximum design heat release rates 
greater than 730,000 J/sec-m3 (70,000 
Btu/hour-ft3), the NOx standard is 86 ng/ 
J (0.20 lb/million Btu) heat input. For 
natural gas or distillate oil-fired duct 
burners used in steam generating units 
that are components of combined cycle 
gas turbine systems, NOx standards are 
86 ng/J (0.20 lb/million Btu) heat input.

Steam generating units firing fuel 
mixtures that include natural gas or 
distillate oil with either wood or solid 
waste and that have an annual capacity 
factor for natural gas or distillate oil 
greater than 10 percent are subject to a 
NOx emission limit of 130 ng /J (0.30 lb/ 
million Btu) heat input.

For residual oil-fired steam generating 
units having maximum design heat 
release rates of 730,000 J/sec-m3 (70,000 
Btu/hour-ft3) or less, the NOx emission 
limit is 130 ng/J (0.30 lb/million Btu) 
heat input. For residual oil-fired steam 
generating units having maximum 
design heat release rates greater than
730,000 J/sec-m3 (70,000 Btu/hour-ft3), 
the NOx emission limit is 170 ng/J (0.40 
lb/million Btu) heat input. For residual 
oil-fired duct burners, NOx standards 
are 170 ng/J (0.40 lb/million Btu) heat 
input.

The NOx emission limits for steam 
generating units firing mixtures of coal, 
oil, or natural gas would be determined 
by proration of the NOx standards 
based on the respective amounts of each 
fuel fired. For steam generating units
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that fire coal, oil, or natural gas in a 
mixture containing other fuels (except 
for mixtures of natural gas or distillate 
oil with wood or solid waste) and for 
which the annual capacity factor based 
on the total heat input from coal, oil, and 
natural gas is greater than 10 percent, 
the steam generating unit would be 
required to meet the NOx standard for 
coal, oil, natural gas, or a mixture of 
these fuels, as applicable.

Steam generating units that fire 
mixtures of natural gas or distillate oil 
with gaseous byproduct/waste fuels 
from chemical plants or petroleum 
refineries are subject to the NOx 
emission limit applicable to natural gas 
or distillate oil. Similarly, units that fire 
mixtures of residual oil and liquid 
byproduct/waste fuels from chemical 
plants or petroleum refineries are 
subject to the NOx emission limit 
applicable to residual oil.

Owners or operators of steam 
generating units covered by these 
standards may apply in one of two ways 
for facility-specific NOx emission limits 
if they are burning byproducts/wastes.
If non-toxic wastes are fired, facility- 
specific NOx emission limits will be 
proposed and promulgated in the 
Federal Register provided the owner or 
operator can demonstrate to the 
Administrator’s satisfaction that the 
facility has installed best demonstrated 
NOx control technology, but cannot 
achieve the applicable NOx standard 
due to characteristics of the byproduct/ 
waste, such as high nitrogen content, 
high heat content, or other 
characteristics affecting NOx emissions. 
Such a demonstration may include test 
data that showed the facility complied 
with the NOx standard when natural gas 
or oil was fired, as appropriate, but is 
unable to comply with the applicable 
NOx standard when gaseous or liquid 
byproduct/wastes are fired. For units 
firing toxic waste a full waiver of the 
NOx standard will be issued provided 
the demonstration shows compliance 
with all applicable federally enforceable 
destruction efficiency requirements. It is 
suggested that the demonstration test be 
incorporated into the initial 30-day 
compliance test, which is required to be 
completed within 180 days of initial unit 
startup. Although the NOx standards 
promulgated today may be delegated to 
State or local agencies for enforcement, 
these provisions for facility-specific NOx 
emission limits will not be delegated.

All steam generating units subject to 
the NOx standards are required to 
perform an initial 30-day compliance 
test within 180 days of initial unit 
startup. After the initial compliance test 
or 180 days following initial unit startup,

whichever comes first, compliance with 
the standards is determined in one of 
two ways, depending on the size of the 
unit and the fuel fired. First: (1) All 
steam generating units larger than 29 
MW (100 million Btu/hour) heat input 
capacity that fire coal or high nitrogen 
content residual oil (greater than 0.3 
weight percent nitrogen), and (2) all 
steam generating units larger than 73 
MW (250 million Btu/hour) heat input 
capacity that fire natural gas, distillate 
oil, or low nitrogen content residual oil 
(less than 0.3 weight percent) are 
required to install and operate a 
continuous emission monitoring system 
(CEMS) to measure NOx emissions. The 
only exception to this is gas turbine 
combined cycle units equipped with 
duct burners where CEMS are not 
required.

The NOx emission data will be used to 
calculate NOx emissions on a 30-day 
rolling average basis. These data will be 
used to determine compliance with the 
NOx standards; therefore, the quality 
assurance procedures for CEMS set 
forth under 40 CFR Part 60 Appendix F, 
Procedure 1, (49 FR 9676, March 14,1984) 
when adopted will apply. NOx 
compliance reports are required to be 
submitted on a quarterly basis.

Second, for steam generating units 
having heat input capacities between 29 
MW and 73 MW (100 million Btu/hour 
and 250 million Btu/hour), and firing 
natural gas, distillate oil, or low nitrogen 
content residual oil (less than 0.3 weight 
percent) the owner or operator has an 
option of using either CEMS or 
monitoring steam generating unit 
operating conditions. In these 
applications, the CEMS data will not be 
used to determine direct compliance 
with the NOx standards. The quality 
assurance procedures under 40 CFR Part 
60 Appendix F would not apply. The 
CEMS data will be used to prepare 
excess emission reports which will be 
used primarily to determine if another 
30-day compliance test is necessary.
NOx excess emission reports are 
required to be submitted on a 
semiannual basis.

As an alternative to CEMS for these 
units, the owner or operator of the 
facility may apply to the Administrator 
for approval to monitor steam 
generating unit operating conditions 
indicative of NOx emission rates. An 
owner or operator applying for approval 
to monitor operating conditions shall 
submit a monitoring plan to the 
Administrator for review. Manufacturers 
of steam generating units may develop 
monitoring plans and provide them to 
owners or operators of steam generating 
units. The monitoring plans, with

supporting operating and emission data, 
could subsequently be submitted by the 
owner or operator of the affected 
facility.

The plan submitted for review must 
outline how the conditions to be 
monitored can be used to predict NOx 
emission rates. If approved by the 
Administrator, the results from 
monitoring operating conditions shall be 
recorded, used to predict NOx emission 
rates, and the NOx emission data 
submitted in semiannual excess 
emission reports. Additionally, a 
quarterly excess emissions report will 
be required to be submitted for any 
quarter that excess emissions occur. The 
excess emission reports will then be 
used primarily to determine if another 
30-day compliance test should be 
conducted. It is suggested that the 
monitoring plan be developed during the 
initial 30-day compliance test which is 
required for all units. The standards 
being adopted today require that the 
monitoring plan be submitted within 360 
days of initial unit startup.

Owners or operators of all steam 
generating units with heat input 
capacities greater than 29 MW (100 
million Btu/hour) shall maintain records 
of annual fuel consumption by fuel type. 
For facilities in the 29 to 73 MW (100 to 
250 million Btu/hour) heat input 
capacity size range and combusting 
residual oil containing less than 0.30 
weight percent nitrogen, fuel records 
must be maintained that indicate the 
nitrogen content of the residual oil fired. 
If fuel nitrogen content is not reported it 
will be assumed to be higher nitrogen 
content residual oil (equal to or greater 
than 0.30 percent nitrogen) and CEMS 
will be required, Appendix F will be 
applicable and the emissions data used 
to determine compliance on a 
continuous basis.

Fuel specification data from the oil 
supplier may be used to determine fuel 
nitrogen content in place of on-site 
testing. If liquid fuel blends are fired, 
specifications may be prorated based on 
the ratio of the liquid fuels of different 
nitrogen content in the fuel blend. In all 
cases, fuel records shall be maintained 
for 2 years. All facilities subject to the 
NOx standards operating a CEMS or 
measuring unit operating conditions 
shall maintain records for 2 years.

The owners or operators of all steam 
generating units having heat input 
capacities greater than 29 MW (100 
million Btu/hour) heat input must submit 
certain reports. The regulation requires 
notification of the intent to initiate 
operation of a new, modified, or 
reconstructed steam generating unit. 
Additionally, those facilities subject to
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the particulate matter or NOx standards 
must submit results of the initial 
performance test and performance 
evaluation of the CEMS within 180 days 
of initial startup. For those facilities 
monitoring opacity, monitoring NOx by 
CEMS, or monitoring NOx by operating 
conditions, emissions reports must be 
submitted even if the standards were 
not exceeded during the reporting 
period. Also, units equipped with CEMS 
that are used for compliance 
determinations will be subject to the 
quality assurance requirements under 40 
CFR Part 60, Appendix F, Procedure 1 
when promulgated and shall submit 
CEMS quarterly quality assurance 
reports.
Environmental Impacts

The environmental impacts of the 
standards being adopted today are 
expressed as incremental differences in 
emissions between the current emission 
regulations (referred to as the baseline) 
and these standards. These impacts are 
based on the assumption that energy 
prices experienced in 1984/1985 will 
continue with only moderate price 
increases in future years. A 
consequence of this fuel price 
assumption is that a large proportion of 
the new industriabcommercial- 
institutional steam generating unit 
population (greater than 50 percent) will 
continue to fire natural gas or oil, and 
that coal-fired units are expected to be 
limited to principally base load units in 
the larger size range.

The new source performance 
standards for particulate matter and 
NOx emission controls being adopted 
today will result in a range of emission 
reductions depending on the mix of fuels 
assumed to be fired. New source 
performance standards for SO2 were 
recently proposed and affect the mix of 
fuel fired. The SO2 standards, as 
proposed, are expected to increase the 
market share for natural gas-fired steam 
generating units from approximately 30 
percent to about 55 percent. Because 
natural gas-fired steam generating units 
have lower particulate matter and NOx 
emissions than either coal- or oil-fired 
units, decreased particulate matter and 
NOx emissions result with the SO2 
standards in place.

A range of environmental impacts is 
presented. The lower estimate is based 
on the incremental change between the 
baseline regulations (State 
implementation plans and Subpart D 
new source performance standards) and 
the particulate matter and NOx 
standards being adopted today. The 
upper estimate is based on the 
incremental change between the 
baseline regulations and the particulate

matter and NOx standards combined , 
with the recently proposed new source 
performance standards for SO2 (51 FR 
22384, June 19,1986), which would also 
apply to this category of steam 
generating units.

The primary environmental impacts 
resulting from the particulate matter and 
NOx standards being adopted today are 
reductions in the quantity of particulate 
matter and NOx emitted from steam 
generating units subject to these 
standards. It is estimated that between 
1985 and 1990 approximately 725 new 
steam generating units will be 
constructed that would be subject to the 
standards. Baseline emissions from 
these new steam generating units will be
49,000 Mg (54,000 tons) of particulate 
matter per year and about 77,000 Mg 
(85,000 tons) of NOx per year in 1990.
The standards being adopted today are 
projected to reduce baseline particulate 
matter emissions by 16,000 to 22,000 Mg 
(18,000 to 24,000 tons) per year and NOx 
emissions by 21,000 to 24,000 Mg (23,000 
to 26,000 tons) per year in 1990. This 
represents about & 35 to 45 percent 
reduction in the growth of particulate 
matter emissions and about a 25 to 30 
percent reduction in the growth of NOx 
emissions from new steam generating 
units subject to these standards.

The solid and liquid waste impacts 
associated with the particulate matter 
and NOx standards are minimal. Flyash 
disposal levels associated with existing 
State regulations and Subpart D new 
source performance standards are only 
incrementally increased as a result of 
the particulate matter standards 
adopted today. Further, the change in 
fuel use patterns resulting from the 
standards can actually reduce flyash 
levels where increased gas use displaces 
coal. Overall, the standards are 
projected to result in solid waste 
impacts ranging from a net reduction of 
about 9,000 Mg/year (10,000 tons/year) 
to a net increase of 13,000 Mg/year 
(14,000 tons/year). The liquid waste 
impacts associated with the particulate 
matter standards are minimal. Liquid 
waste production levels are projected to 
increase over baseline by about 19,000 
m3 (680,000 ft3) per year, or 
approximately 1.5 percent.
Energy Impacts

The energy impacts of the standards 
have been analyzed in terms of the 
impact on demand for natural gas, oil, 
and coal and in terms of overall energy 
requirements of steam generating units 
covered by the standards. Steam 
generating units that would be affected 
by the standards are projected to 
demand approximately 525 million GJ 
(498 trillion Btu) of fossil fuels in 1990. It

is projected that natural gas will 
comprise about 30 to 50 percent of the 
fuel used in steam generating units and 
residual oil will provide a substantial 
portion of the remainder. The particulate 
matter standards would increase the 
national electric energy requirements by 
about 146 GWh/year in 1990.
Cost Impacts

In analyzing the national cost impacts 
of the standards, only the costs resulting 
from the implementation of the 
particulate matter and NOx standards 
have been considered in this 
rulemaking. On a. national basis, the 
particulate matter and NOx standards 
would increase the capital cost for new 
steam generating units by approximately 
1 percent. The nationwide increase in 
annualized costs for producing steam 
from new steam generating units subject 
to the standards would be 
approximately $36 million in 1990. This 
represents an increase of less than 1 
percent over baseline annualized costs 
for producing steam from new steam 
generating units. The magnitude of these 
cost impacts remains the same 
regardless of the SO2 standards.

The national incremental cost 
effectiveness of the particulate matter 
standards over existing regulations is 
projected to range from approximately 
$1,025/Mg to $1,400/Mg ($930/ton to 
$l,270/ton) of particulate matter 
removed. The national incremental cost 
effectiveness of the NOx standards over 
existing regulations is projected to range 
from $370/Mg to $640/Mg ($340/ton to 
$580/ton) of NOx removed.

These impacts are presented as a 
range of values, showing the 
incremental cost effectiveness between 
the baseline and the particulate matter 
and NOx standards adopted today, and 
between the baseline and the combined 
particulate matter, NOx, and proposed 
SO2 standards. Because of the fuel shifts 
which are projected to occur under the 
proposed SO2 standards, different cost 
effectiveness levels result in each case.
Economic Impacts

The economic impacts of the 
standards have also been evaluated in 
terms of the nationwide capital 
expenditures for pollution control 
equipment, the increase in the 
annualized cost of producing steam, the 
resulting rise in the price of products 
produced by operators of steam 
generating units, and the impact on the 
availability of capital to the firms 
purchasing steam generating units.

In analyzing potential product price, 
profitability, and capital availability 
impacts associated with the standards,
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industries likely to experience the 
severest impacts and the conditions 
which would produce the most adverse 
impacts were chosen for examination. 
The standards being adopted today 
were found to have no significant 
adverse economic impacts on any of 
these industries.

On the national level, assuming 
increases in annualized costs are passed 
forward to product consumers and not 
absorbed by industry, the standards are 
projected to result in a projected 
average increase of less than a 0.05 
percentage point average increase in the 
product price for any major steam user 
group examined, with smaller increases 
for industries using less steam. For those 
selected industries which have been 
judged likely to be most affected by the 
standards, product prices could increase 
by 0.05 to 0.40 percent. This projected 
product price increase is based on a 
‘‘worst case” analysis assuming full cost 
pass-through. If no cost pass-through 
and full cost absorption by industry are 
assumed, no product cost increase 
would result, and the return on assets 
would decrease by 0.01 to 0.60 
percentage point under the standards. 
Impacts on any given plant would likely 
be much less than these worst case 
examples under either assumption.
Public Participation

Prior to proposal, interested parties 
were advised by public notice in the 
Federal Register (47 FR19786, May 7, 
1982) of a meeting of the National Air 
Pollution Control Techniques Advisory 
Committee (NAPCTAC) to discuss the 
standards recommended for proposal. 
This meeting was held on June 16 and 
June 17,1982. The meeting was open to 
the public and each attendee was given 
an opportunity to comment on the 
standards recommended for proposal.

Subsequently, the standards were 
proposed on June 19,1984 (49 FR 25102). 
The preamble to the proposed standards 
discussed the availability of the 
Background Information Documents 
(BID) which describe in detail the 
regulatory alternatives considered and 
the impacts of those alternatives. The 
BID’S include EPA-450/3-62-006a 
‘'Fossil Fuel-Fired Industrial Boilers— 
Background Information for Proposed 
Standards Volume X: Chapters 1-9,” 
EPA-450/3-82-006b “Fossil Fuel-Fired 
Industrial Boilers—Background 
Information for Proposed Standards 
Volume 2: Appendices,” and EPA-450/ 
3-82-007 “Nonfossil Fuel-Fired Industrial 
Boilers—Background Information.” Cost 
reports include EPA-450/3-82-021 
“Costs of Sulfur Dioxide, Particulate 
Matter, and Nitrogen Oxide Controls on 
Fossil Fuel-Fired Industrial Boilers,” and

EPA-450/3-83-004 “Costs of Particulate 
Matter Controls for Nonfossil Fuel-Fired 
Boilers.” Comments on the proposal 
were solicited and copies of the BID and 
cost reports were made available to 
interested parties.

To provide interested persons the 
opportunity for oral presentation of 
data, views, or arguments concerning 
the proposed standards, a public hearing 
was held on August 15,1984 at Research 
Triangle Park, North Carolina. The 
hearing was open to the public and each 
attendee was given an opportunity to 
comment on the proposed standards.

The comment period was from 
proposal date (June 19,1984) to October 
X, 1984. The written comments and oral 
statements have been carefully 
considered and, where determined to be 
appropriate by the Administrator, 
changes have been made in the 
proposed standards.
Comments On Proposal

Discussed below are the more 
significant comments made by 
commenters.
Priority List

Two commenters requested that 
steam generating units with heat input 
capacities of less than 73 MW (250 
million Btu/hour) be delisted from the 
category of “Fossil Fuel-Fired Steam 
Generators: Industrial Boilers.” The 
commenters indicate the reasons for 
their request are (1) that steam 
generating units under 73 MW (250 
million Btu/hour) heat input capacity 
are not significant air pollution sources; 
and (2) that these units are already 
adequately regulated by State 
regulations and other requirements of 
the Clean Air Act.

On August 21,1979, a priority list for 
development of additional NSPS was 
published in accordance with sections 
111(b)(1)(A) and 111(f)(1) of the Clean 
Air Act. This list identified 59 major 
stationary source categories that were 
not covered by NSPS, but that were 
judged to be “significant contributors” 
i.e., to contribute significantly to air 
pollution that could reasonably be 
expected to endanger public health or 
welfare. Fossil fuel-fired industrial 
steam generating units ranked eleventh 
on this priority list of sources for which 
NSPS would be established in the future.

Of the 10 sources ranked above fossil 
fuel-fired industrial steam generating 
units on the priority list, nine were 
major sources of volatile organic 
compound (VOC) emissions. Because 
there are many areas that have not 
attained the national ambient air quality 
standard for ozone, major sources of 
VOC emissions were accorded a very

high priority. Of the remaining source 
categories, fuel-fired industrial steam 
generating units were the highest ranked 
source of particulate matter and SO2 
emissions, and the second highest 
ranked source of NOx emissions. The 
industrial-commercial-institutional 
source category is a significant 
contributor and therefore an appropriate 
source category for regulation. There is 
no requirement that subcategories of a 
listed category or individual sources 
within a listed category also be 
“significant contributors.” For this 
reason, the request for delisting fossil 
fuel-fired steam generating units with 
heat input capacities less than 73 MW 
(250 million Btu/hour) is denied.
Applicability

A number of commenters requested 
clarification on the types of facilities 
covered by the standards. The 
applicability requirements of the final 
standards have been clarified but 
remain basically the same as those in 
the proposal. All steam generating units 
with more than 29 MW (100 million Btu/ 
hour) heat input capacity for which 
construction is commenced after June 
19,1984, except utility units covered 
under Subpart Da, are covered by 
Subpart Db. Except as noted below, the 
definition of “steam generating unit” 
includes all devices that combust fuel 
and produce steam, hot water, or a heat 
transfer fluid. Fuel combustion units 
which function as process heaters are 
not covered if their primary purpose is 
to heat a fluid in order to initiate or 
promote a chemical reaction in which 
the fluid itself is a reactant or catalyst.

Although the standards being adopted 
today apply to a wide range of 
industrial-commercial-institutional 
steam generating units, emission limits 
are established only for specified fuels 
or fuel mixtures. Particulate matter 
emission limits are established for coal, 
municipal-type solid waste, wood and 
mixtures of these fuels with other fuels, 
and NOx emission limits are established 
for natural gas, distillate oil, residual oil, 
coal, and mixtures of these fuels with 
refinery and chemical plant byproduct/ 
waste fuels. Industrial-commercial- 
institutional steam generating units 
firing other fuels would be required to 
report their startup and maintain certain 
fuel records, but would not be subject to 
the particulate matter or NOx standards. 
These units may, however, be regulated 
under Prevention of Significant 
Deterioration (PSD) permit 
requirements.

The applicability date for the 
standards adopted today are June 19, 
1984. The standards include one
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particulate matter standard for low 
annual capacity factor coal- and 
municipal solid waste-fired units build 
between June 19,1984 and today, and a 
stricter standard for such low capacity 
units built after today. The particulate 
matter standard for low annual capacity 
factor coal-fired units constructed 
between June 19,1984 and today is 190 
ng/J (0.20 lb/million Btu) heat input, 
whereas the standard for such units 
constructed after today is 22 ng/J (0.05 
lb/million Btu) heat input. The 
particulate matter standard for low 
annual capacity factor municipal solid 
waste-fired units constructed between 
June 19,1984 and today is 190 ng/J (0.20 
lb/milion Btu) heat input. However, for 
units constructed after today’s date, the 
standard for low annual capacity factor 
municipal solid waste-fired units is the 
same as for all other municipal waste- 
fired units, which is 43 ng/J (0.10 lb/ 
million Btu) heat input.

One commenter asked if the 
standards apply to exhaust gas 
incinerators at sulfur recovery units 
(e.g., Claus units). Emissions from sulfur 
recovery units at gas processing plants 
are covered under Subpart 1.1.1. of 40 
CFR Part 60. Emissions from sulfur 
recovery units at petroleum refineries 
are covered under Subpart J. Although 
sulfur recovery unit tail gas incinerators 
may fire some natural gas, no tail gas 
incinerators large enough to meet the 
size requirements of the standards 
adopted today have been identified. 
Therefore, few, if any, exhaust gas 
incinerators at sulfur recovery units 
would be covered by the standards 
being adopted today.

Similarly, sewage sludge incinerators 
are not covered under these standards. 
Emissions from sewage sludge 
incinerators are regulated under Subpart 
O of 40 CFR Part 60.

Commenters questioned whether all 
municipal solid waste-fired units, 
including municipal waste incinerators, 
are covered. Municipal waste 
incinerators are currently regulated 
under Subpart E of 40 CFR Part 60. 
Subpart Db, as adopted, supersedes 
Subpart E to the extent that it regulates 
particulate matter emissions from 
municipal solid waste-fired incinerators 
that generate steam, hot water, or heat a 
heat transfer fluid and have a heat input 
capacity greater than 29 MW (100 
million Btu/hour). A 29 MW (100 million 
Btu/hour) heat input capacity is 
equivalent to approximately a 230 Mg/ 
day (250 tons/day) capacity municipal 
solid waste-fired unit. Municipal solid 
waste incinerators without heat 
recovery or that have a heat input 
capacity less than 29 MW (100 million

Btu/hour) remain subject to 40 CFR Part 
60 Subpart E.

Under the standards adopted today, 
incinerators with heat recovery are 
required to meet the particulate matter 
standard of 43 ng/J (0.10 lb/million Btu) 
heat input. Incinerators without heat 
recovery and incinerators with heat 
recovery below 29 MW (100 million Btu/ 
hour) heat input in size remain subject 
to the Subpart E particulate matter 
emission limit of 0.18 g/dscm (0.08 gr/ 
dscf), which is approximately equivalent 
to 73 ng/J (0.17 lb/million Btu) heat 
input.

It should be noted that, in addition to 
being subject to the standards 
promulgated today, incinerators 
combusting byproduct/wastes 
containing polychlorinated biphenyls 
(PCB’s), including incinerators with and 
without heat recovery, are subject to 
regulations pertaining to PCB’s 
promulgated under the Toxic 
Substances Control Act (TSCA) (40 CFR 
761.70).

Lastly, commenters raised questions 
about what fuels actually comprise 
municipal-type solid waste. Only waste 
such as paper, wood, yard wastes, food 
wastes, plastic, leather, rubber, and 
other materials typically collected from 
residential or commercial properties are 
regulated.

Another commenter inquired about 
the coverage of process heaters using 
waste heat economizers. Process heaters 
equipped with a waste heat economizer 
are not covered under these standards if 
the primary purpose of the process 
heater is to heat a fluid in order to 
initiate or promote a chemical reaction 
in which the fluid itself is a reactant or 
catalyst. The regulations have been 
revised to clarify this point.

The effect of the proposed standards 
on catalytic cracking units at petroleum 
refiners was questioned by one 
commenter. Catalytic cracking units are 
covered under Subpart J of 40 CFR Part 
60 and are not covered under these 
standards. The final regulation 
addresses this.

Inquiry was also made concerning the 
applicability of Subpart Db to auxiliary 
(e.g., startup) steam generating units at 
electric utility power plants. Although 
these standards apply primarily to 
steam generating units used in 
industrial, commercial, and institutional 
applications, the standards do apply to 
utility units with heat input capacities 
greater than 29 MW (100 million Btu/ 
hour) that are not covered under 
Subpart Da of 40 CFR Part 60. 
Consequently, small auxiliary steam 
generating units located at electric 
utility power plants meeting the

applicability requirements of today’s 
standard but not Subpart Da are subject 
to the standards being promulgated 
today.

Several commenters expressed 
opinions about whether various fuels 
were covered under the emission 
standards. One commenter said that 
black liquor recovery steam generating 
units at pulp mills should not be 
covered. Black liquor is a byproduct at 
pulpmills and is fired in steam 
generating units to recover sodium 
bisulfate in the flyash. Black liquor 
recovery units are exempted from these 
standards if they do not fire regulated 
fuels, in which case they are covered 
under Subpart BB of 40 CFR Part 60 
applicable to Kraft pulp mills. If black 
liquor recovery units have an annual 
capacity factor for fossil fuels greater 
than 10 percent, which is unlikely, they 
would be subject to the NO* standards 
under this subpart.

Other commenters questioned if 
various coal-derived fuels were covered 
by the emission standards. Coal-derived 
gases, coal-derived liquids, coal-oil 
mixtures, and coal-water mixtures and 
other coal-derived fuels are covered and 
emissions from firing these fuels would 
be subject to the particulate matter and 
NO* standards for coal-fired units. Coal 
and all coal-derived fuels, including 
both liquid and gaseous fuels, are being 
covered because there are demonstrated 
control technologies available to reduce 
emissions from the combustion of fuels 
in both forms.

Commenters questioned whether 
steam generating units firing mixtures of 
wood and natural gas would be subject 
to an emission limit of 130 ng/J (0.30 lb/ 
million Btu) heat input under § 60.46b(a), 
or would be subject to some prorated 
emission limit under § 60.43b(b). The 
final NO* standards have been revised 
to make it clear that units firing 
mixtures of wood and natural gas are 
subject to the 130 ng/J (0.30 lb/million 
Btu) heat input emission limit.

It should also be noted that today’s 
Federal Register contains a separate 
notice incorporating the same 130 ng/J 
(0.30 lb/million Btu) heat input emission 
limit into Subpart D for units firing 
mixtures of wood and natural gas.
Particulate Matter

Coal Fired Steam Generating Units. 
Commenters stated that the cost 
effectiveness of particulate matter 
controls for coal-fired steam generating 
units covered by this subpart is high 
relative to the cost effectiveness of 
particulate matter control on utility 
power plants and this represents a poor 
use of capital for environmental
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protection. Another commenter said the 
cost effectiveness of the proposed 
particulate matter standards is 
underestimated because the baseline 
emission level used in the cost analysis 
is higher than the actual emission levels 
generally allowed for these sources by 
State regulations.

With respect to the first comment, the 
analysis of the cost of the particulate 
matter standard for coal-fired steam 
generating units was based on the cost 
and performance capability of fabric 
filters on industrial-size units. The 
analysis showed that the cost 
effectiveness of applying particulate 
matter control varies as a function of 
steam generating unit size and that the 
cost effectiveness for smaller (i.e., 
industrial-size) steam generating units is 
higher than for larger units. However, 
this does not necessarily mean that 
either the standard for industrial- 
commercial-institutional units or the 
standard for utility units under Subpart 
Da is unreasonable.

Based on the cost of fabric filters, the 
incremental cost effectiveness of 
particulate matter control for a typical 
industrial-size steam generating unit [44 
MW (150 million Btu/hour) heat input 
capacity] is estimated to be about 
$1,600/Mg ($l,500/ton) of pollutant 
removed over the next most effective 
technology. As expected, this cost 
effectiveness level is higher than for a 
typical utility-size unit which would 
experience an incremental cost 
effectiveness level of less than $550/Mg 
($500/ton).

Wrhen selecting the particulate matter 
standard for utility steam generating 
units under Subpart Da, cost- 
effectiveness levels which might be 
considered unreasonable were not 
reached. The standard was limited by 
the technical performance level of ESP’s 
and fabric filters rather than by cost 
effectiveness. If no particulate matter 
standards were adopted that exceeded 
the cost effectiveness levels of Subpart 
Da, few if any particulate matter 
standards would be possible because 
the large size of facilities covered by 
Subpart Da alone results in low cost- 
effectiveness levels.

The Clean Air Act does not require 
that the cost effectiveness of the 
standards for one source category be the 
same as the cost effectiveness of 
standards for other source categories 
(Portland Cement Association v. 
Ruckelshaus 486 F.2d. 375, 389-90 (D.C. 
Cir. 1973)). The Act requires only that 
the costs of the standards be considered 
reasonable by the Administrator for the 
individual category of facilities subject 
to regulation. In this case, the cost 
effectiveness of applying fabric filter or

other equally effective particulate 
matter control technologies to industrial- 
commercial-institutional coal-fired units 
is considered reasonable.

The second comment was that a 
baseline particulate matter emission 
level of 266 ng/J (0.60 lb/million Btu) 
heat input is higher than the actual 
emission levels generally allowed by 
State regulations. The baseline emission 
level represents the emission reduction 
capability of single mechanical 
collectors. Although many States require 
the use of more efficient control 
systems, mechanical collectors are the 
control device universally required as a 
minimum under even the least stringent 
State implementation plan (SIP).

As discussed in the preamble to the 
proposed standards, two technical 
alternatives to this baseline for the 
control of particulate matter emissions 
were analyzed in terms of cost specific 
basis and cost effectiveness. Technical 
Alternative I was based on a moderate 
level of control [86 ng/J (0.20 lb/million 
Btu) heat input] achieved by sidestream 
separators, low pressure drop wet 
scrubbers, or low efficiency ESP’s. 
Technical Alternative II was based on a 
high level of particulate matter control 
[22 ng/J (0.05 lb/million Btu) heat input] 
achieved by fabric filters and other 
equally effective control technologies.

The cost effectiveness of the proposed 
standards on an individual unit basis 
was analyzed in terms of the 
incremental cost effectiveness of each 
alternative level of control in relation to 
the next less stringent alternative. 
Therefore, the cost effectiveness of 
Technical Alternative I was estimated in 
relation to the cost effectiveness of 
single mechanical collectors capable of 
reducing particulate matter emissions to 
the baseline emission level of 260 ng/J 
(0.60 lb/million Btu) heat input or less. 
The cost effectiveness of Technical 
Alternative II, which coincided with the 
proposed standard, was estimated in 
relation to the cost effectiveness of 
sidestream separators capable of 
reducing particulate matter emissions to 
86 ng/J (0.20 lb/million Btu) heat input or 
less (Technical Alternative I), rather 
than to the baseline level of 260 ng/J 
(0.60 lb/million Btu) heat input. This 
method of analysis provides an estimate 
of the marginal, or incremental, cost of 
control for an individual unit and is the 
most appropriate way to review 
increasingly stringent control options. 
Because the final particulate matter 
standard for coal-fired units (Technical 
Alternative II), is compared with the 
cost of Technical Alternative I and not 
the baseline costs, the assumed baseline 
control level is not a factor in the 
calculation of the incremental cost

effectiveness of the standard as 
adopted. Thus, the commenter’s concern 
that the assumed baseline particulate 
matter emission level was too low is not 
relevant to the results of the cost 
analysis for the incremental cost 
between Technical Alternatives I and II.

Other commenters stated that the less 
stringent particulate matter standard of 
86 ng/J (0.20 lb/million Btu) heat input 
proposed for coal-fired units less than 73 
MW (250 million Btu/hour) in size with 
an annual capacity factor for coal of 30 
percent (0.30) or less was unjustified and 
should be removed so that all coal-fired 
units would be subject to the same 
standard. The purpose for proposing a 
separate, more lenient standard for low 
capacity factor units was to distinguish 
seasonal, standby, or low-load units 
from base-load type units in response to 
the higher cost-effectiveness levels 
associated with control of particulate 
matter emissions from these types of 
coal-fired steam generating units.

Further analysis indicates that 
relatively few new coal-fired low annual 
capacity factor units are likely to be 
constructed. This pattern is expected to 
continue in the future, especially in light 
of NSPS proposed for the control of SO2 
emissions from coal-fired industrial- 
commercial-institutional steam 
generating units (51 FR 22384, June 19, 
1986). The few low annual capacity 
factor coal-fired units that may have 
been constructed in the absence of SO2 
standards will likely shift from firing 
coal to firing natural gas or fuel oil as 
the primary fuel as a result of the SO2 
standards. As a result, the impacts 
associated with the application of more 
stringent particulate matter standards 
are not likely to materialize for low 
annual capacity factor units.

The judgment that relatively few low 
annual capacity factor steam generating 
units are likely to be constructed to fire 
coal in the future is based on a 
comparison of the economics of firing 
coal versus oil or natural gas. The 
annualized cost for a typical coal-fired 
industrial steam generating unit (44 MW; 
150 million Btu/hour heat input 
capacity) in a low capacity factor 
application will exceed the cost of a 
natural gas-fired or oil-fired steam 
generating unit by 50 to 100 percent. 
Consequently, coal is generally not 
competitive with oil or natural gas in 
steam generating units which operate at 
low annual capacity factors. In such 
cases, the economics clearly favor 
selection of oil or natural gas as the 
primary fuel, regardless of the cost of 
emission control systems. As a result, in 
instances where a low annual capacity 
factor unit is built, the less than 5
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percent cost increase to apply the most 
efficient particulate matter control 
technology will not change steam 
generating unit economics.

When viewed on an annual basis, the 
incremental cost effectiveness of the 
most effective systems is comparatively 
high for low capacity factor units. 
However, during periods of operation, 
the emissions potential of such coal- 
fired units can be as great or greater 
than units with higher annual capacity 
utilization rates. Coal-fired steam 
generating units used for space heating, 
for example, are often operated on a 
seasonal basis at or near full capacity 
for several months each year. During 
these periods, the emission rates of such 
units will be comparable to similar sized 
coal-fired units operated yearround.

Additionally, an emission limit 
requiring use of high efficiency control 
systems uniformly on all coal-fired units 
will improve the enforceability of the 
standards. If any low capacity factor 
coal-fired units are built, there will be 
an inherent economic incentive to 
operate them at higher capacity factors 
as plant production expands or if the 
unit is subsequently used for 
cogeneration purposes. If the unit is 
operated at an annual capacity factor 
greater than 0.30 (30 percent) it would 
become subject to a more stringent 
standard, requiring retrofit of the unit 
with a high efficiency control system. In 
addition to requiring a permit revision, 
such a change would require additional 
resources to enforce applicable 
monitoring, reporting, recordkeeping and 
other compliance-related provisions.

In the final regulation, therefore, the 
same standard [22 ng/J (0.05 lb/million 
Btu) heat input] is applicable to lower 
annual capacity factor coal-fired units 
as to higher annual capacity factor units. 
In the final standards, all coal-fired 
units constructed after today’s date with 
heat input capacities greater than 29 
MW (100 million Btu/hour) are subject 
to a particulate matter standard of 22 
ng/J (0.05 lb/million Btu) heat input, 
independent of annual capacity 
utilization rates.

Although few, if any, units are 
expected to be built, it would be 
inappropriate to require any units which 
may have been constructed since 
proposal, but prior to today, to retrofit 
particulate matter control technology to 
meet the lower standard. The emission 
limit of 86 ng/J (0.20 lb/million Btu) heat 
input is being maintained for low annual 
capacity factor units constructed during 
this interim period. As a result, the final 
standards specify that low annual 
capacity factor coal-fired units, if 
constructed between June 19,1984 and 
today, are subject to a particulate matter

standard of 86 ng/J (0.20 lb/million Btu) 
heat input.

Wood-Fired Steam Generating Units. 
One commenter stated that 
promulgation of the standard of 43 ng/J 
(0.10 lb/million Btu) heat input proposed 
for wood-fired steam generating units 
would discourage the use of wood fuels, 
and that existing State regulations for 
wood-fired units provide adequate 
environmental protection to meet 
national ambient air quality standards 
(NAAQS) for particulate matter. The 
commenter observed that particulate 
matter emissions from new wood-fired 
steam generating units would be about
10,000 Mg (11,000 tons) in 1989, or less 
than 0.2 percent of the national total 
emissions of particulate matter from 
industrial-commercial-institutional 
steam generating units.

Also, the commenter contended that 
promulgation of the proposed standard 
would reduce the use of logging residues 
as fuels. This would increase open 
burning of logging residue in “slash 
fires," resulting in a net deterioration of 
air quality. Finally, the commenter 
suggested that wood-fired steam 
generating units be allowed to operate 
under existing State standards [130 to 
170 ng/J (0.30 to 0.40 lb/million Btu) heat 
input], provided the facility 
demonstrated that more than 12 percent 
of the fuel fired was derived from 
logging residues.

Section 111 of the Clean Air Act 
requires NSPS to be based on the level 
of emissions achievable using best 
demonstrated technology. Basing a 
standard on best demonstated 
technology may result in an emission 
limit more stringent than a State 
regulation based on national ambient air 
quality standards (NAAQS). Particulate 
matter emissions of 10,000 Mg/year 
(11,000 tons/year) are significant and 
can be controlled at a reasonable cost. If 
the suggested logic were followed, it 
could be concluded that few, if any, 
NSPS were necessary because most 
individual units only contribute a small 
fraction of the final emissions from the 
source category.

In addition, promulgation of the 
standards is not expected to cause more 
logging residue to be burned in open 
“slash fires" than is already being 
burned in this manner. The promulgated 
standards will result in only a minor 
increase in cost and there will remain an 
economic incentive for use of logging 
residues where available as opposed to 
other fuels.

Another commenter stated that basing 
the 43 ng/J (0.10 lb/million Btu) heat 
input particulate matter emission limit 
for wood-fired-steam generating units on 
ESP technology was inappropriate. This

objection was based on emission data 
presented in the proposed standard that 
showed electrostatic granular filters 
(EGF) achieved particulate matter 
emission levels of 8.6 to 17.0 ng/J (0.02 to 
0.04 lb/million Btu) heat input. This 
commenter also noted that fabric filters 
achieved a particulate matter emission 
level of 8.6 ng/J (0.02 lb/million Btu) 
heat input on two wood-fired steam 
generating units.

Both ESP’s and EGF’s are considered 
demonstrated particulate matter 
emission control technologies for wood- 
fired steam generating units. However, 
the particulate matter test data for 
EGF’s are very limited. The proposed 
standard was based on careful 
consideration of text data available for 
ESP’s and high pressure drop scrubbers 
applied to seven steam generating units 
firing wood and mixtures of wood and 
fossil fuels. In comparison, particulate 
matter test data were available from 
only two steam generating units using 
EGF’s for control of particulate matter 
emissions. Because of the limited 
database, EGF’s were not selected as 
the basis of the standard applicable to 
wood-fired steam generating units.

To date, fabric filters have been used 
infrequently on wood-fired steam 
generating units because of concern 
about potential fire hazards. New units 
with control interlocks appear to greatly 
reduce fire hazard. But, again, fabric 
filters have had limited application and 
test data are available from only two 
units.

For these reasons, the particulate 
matter standard for steam generating 
units firing wood or mixtures of wood 
and fossil fuels has not been changed 
and is based on application of ESP’s or 
high pressure drop wet scrubbers. 
However, any technology, including 
EGF’s or fabric filters, can be selected to 
comply with the standard being 
promulgated today.

Municipal Solid Waste-Fired Steam 
Generating Units. An emission limit of 
43 ng/J (0.10 lb/million Btu) heat input 
was proposed for steam generating units 
firing municipal-type solid waste. The 
proposed emission limit was based on 
the performance of electrostatic 
precipitators (ESP’s), as demonstrated in 
four Reference Method 5 particulate 
matter emission tests on units ranging in 
heat input capacity from 14 to 85 MW 
(47 to 290 million Btu/hour). The test 
data showed that particulate matter 
emissions decreased with increasing 
ESP collection area and that an emission 
limit of 43 ng/J (0.10 lb/million Btu) heat 
input could be achieved by use of ESP’s 
with collection areas of at least 47 m2/ 
(m3/s) (240 ft2/l,000 acfm).
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Although these test data were the best 
available during the development of the 
proposed standards for municipal solid 
waste-fired units, these data are from 
units that began operation in the early 
1970’s. Interest in waste-to-energy 
facilities has been increasing in recent 
years and a number of new units are 
currently in planning or under 
construction for operation in the near 
future. These new facilities are using 
more effective and sophisticated control 
equipment designed to achieve even 
lower particulate matter emission levels 
than the proposed standard. In fact, 
several commenters suggested that 
emission levels for lower than the 
proposed standard are now achievable 
by the current generation of waste-to- 
energy facilities. This latest generation 
of facilities is generally being required 
by permits to operate at optimum 
combustion levels and install spray 
dryer/fabric filter technology.

Efforts have been underway since 
proposal to collect and evaluate 
additional data on the performance of 
the latest emission control systems for 
municipal waste-fired units. Some 
additional data have been obtained; 
however, it is too early to draw firm 
conclusions about the emission 
reduction capabilities of this more 
sophisticated generation of waste-to- 
energy facilities. Consequently, although 
it is recognized that lower emission 
levels may be achievable in the future 
as a result of rapidly evolving 
developments in the field of municipal 
waste-fired steam generating unit 
emission control technology, an 
emission limit of 43 ng/J (0.10 lb/million 
Btu) heat input is being promulgated.

As a result of these recent events and 
as part of a settlement agreement with 
the Natural Resources Defense Council 
concerning their petition over the 
Agency’s decision not to regulate 
emissions of polycyclic organic matter 
(POM), a thorough study of municipal 
waste-fired facilities is actively 
underway. A document that identifies, 
to the extent data are available: (1) The 
lowest emission levels for organic 
compounds (including dioxin), toxic 
metals, acid gases, and particulate 
matter that have been achieved from 
municipal waste combustors on a 
commercial scale; (2) the feed 
characteristics, operating conditions, 
and control techniques associated with 
such emission levels; and (3) available 
monitoring techniques that can be used 
to determine whether emission levels 
from municipal waste-fired units reflect 
the lowest emission levels achieved on a 
commercial scale will be issued in the 
near future. By June, 1987, the

Administrator will decide whether to 
regulate emissions from municipal 
waste-fired facilities further.

To aid in this effort, the Administrator 
requests any data or information 
available concerning the effectiveness 
and cost of various emission control 
systems for municipal waste 
combustion. In particular, comments are 
requested on the technological and 
economic feasibility of establishing a 
particulate matter emission limit of less 
than 43 ng/J (0.10 lb/million Btu) heat 
input based on use of spray dryer/fabric 
filter technology.

Comments were received stating that 
insufficient test data exist to establish 
particulate matter emission standards 
for units firing refuse-derived fuel 
(processed municipal-type solid waste). 
Comments indicated that variations in 
the moisture content and other 
characteristics of refuse-derived fuel 
result in considerable variation in 
particulate matter emission levels of 
these units.

The factors affecting the control of 
particulate matter emissions from units 
firing refuse-derived fuel and the test 
data supporting the proposed standard 
of 43 ng/J (0.10 lb/million Btu) heat input 
for such units have been reviewed 
further. The test data supporting the 
standard are representative of the range 
of fuel and steam generating unit 
operating conditions that can 
reasonably be expected for units fired 
with refuse-derived fuel. A review of 
these data and the factors affecting ’ 
particulate matter emissions for these 
units supports the ability of well- 
designed, operated, and maintained 
ESP’s with an adequate specific 
collection area to meet the standard.
Nitrogen Oxides

Natural Gas- And Distillate Oil-Fired 
Steam Generating Units. Numerous 
comments were received stating that the 
proposed NOx emission limit of 43 ng/J 
(0.10 lb/million Btu) heat input for 
natural gas- and distillate oil-fired units 
was too stringent for the package steam 
generating units covered by the 
proposed standards. Some commenters 
questioned the technical achievability of 
the proposed standard for package gas- 
and oil-fired steam generating units. 
Others questioned the reasonableness of 
the cost of meeting the standard. 
Additionally, some commenters noted 
the proposed standard might preclude 
the use of combustion air preheat.

Package steam generating units are 
those which are prefabricated and 
transported to the site by rail or barge, 
rather than being constructed on-site. 
Package units are characterized by 
relatively fixed designs and furnace

dimensions limited by rail or barge 
shipping restrictions. As a result, 
package natural gas- and oil-fired units 
are generally restricted to less than 59 to 
73 MW (200 to 250 million Btu/hour) 
heat input capacity.

The proposed emission limit of 43 ng/J 
(0.10 lb/million Btu) heat input was 
based, in part, on vendor guarantees of 
the performance capabilities of staged 
combustion burners (SCB’s). In general, 
vendors would not confirm the verbal 
guarantees they offered informally prior 
to proposal of the standards, especially 
with respect to large package steam 
generating units. Review of information 
included in the comments and analysis 
of the limited emission test data 
available on the performance of SCB’s 
(also known as “low-NOx burners”) do, 
however, indicate that the proposed 
NOx emission limits can be achieved. To 
do so, the volumetric heat release rate 
for the steam generating unit would 
have to be maintained below some 
defined level. The American Boiler 
Manufacturers Association commented 
that the volumetric heat release rate 
would have to be limited to 730,000 to
830.000 J/sec-m3 (70,000 to 80,000 Btu/ 
hour-ft3) to allow low NOx firing 
methods. Additionally, communications 
with one low-NOx burner manufacturer 
indicated the unit heat release rate 
would have to be maintained below 
about 780,000 J/sec-m3 (75,000 Btu/hour- 
ft3) to allow SCB application. Since 
proposal, data have been obtained from 
two package steam generating units 
employing staged combustion 
technology. Analysis of these limited 
data indicated that SCB controls can be 
used to meet the proposed standard at 
heat release rates of less than about
730.000 J/sec-m3 (70,000 Btu/hour-ft3).

As previously mentioned, package
steam generating units covered by the 
standard are in the 29 to 73 MW (100 to 
250 million Btu/hour) size range.
Because these units are restricted in 
maximum outside dimensions, they 
typically have volumetric heat release 
rates that increase with increasing unit 
size. Typical heat release rates for 
package steam generating units range 
from about 776,000 J/sec-m3 (75,000 Btu/ 
hour-ft3) for a 29 MW (100 million Btu/ 
hour) unit up to about 983,000 J/sec-m3 
(95,000 Btu/hour-ft3) for the largest 
package unit. Therefore, virtually all 
package gas- and oil-fired units covered 
by the standard being adopted today 
have design heat release rates in excess 
of 730,000 J/sec-m3 (70,000 Btu/hour-ft3). 
Units larger than 73 MW (250 million 
Btu/hour) heat input capacity are 
typically field-erected units and have
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heat release rates of less than 410,000 ]] 
sec-m3 (40,000 Btu/hour-ft3).

Therefore, to meet the proposed 
standards using SCB controls, package 
steam generating units would have to be 
operated at less than full capacity in 
order to restrict their heat release rates 
to less than 730,000 J/sec-m3 (70,000 
Btu/hour-ft3). An oversized boiler would 
have to be used to provide increased 
furnace volume to reduce the overall, 
volumetric heat release rate. Operation 
at partial load to maintain heat release 
rates at or below a certain ceiling is 
referred to as derate, and is calculated 
as the excess capacity that must be 
purchased to meet a steam demand 
while not exceeding a given heat release 
rate. As an alternative to derate, a single 
field-erected unit or a group of smaller 
packaged units could be used in place of 
a single package steam generating unit 
and little or no derate would be 
required. In any of the three cases, the 
cost of meeting a given steam demand 
would be higher than current conditions.

Data from both natural gas- and 
residual oil-fired package industrial 
steam generating units were gathered to 
determine how much derate would be 
needed to meet the proposed standards 
as a function of unit heat input capacity. 
Analysis of these data indicated that 
maintaining the maximum design heat 
release rate below a 730,000 J/sec-m3 
(75,000 Btu/hour-ft3) level would require 
about 10 percent derate for a 29 MW 
(100 million Btu/hour) package unit and 
up to 30 percent derate for the largest 
package unit. The application of 30 
percent derate to a typical 44 MW (150 
million Btu/hour) package natural gas- 
fired steam generating unit would 
increase steam generating unit capital 
cost by 18 percent and annual operating 
costs by 2 percent. As a result, the 
incremental costs associated with 
meeting a NOx emission limit of 43 ng/J 
(0.10 lb/million Btu) heat input based on 
the use of SCB controls over the costs 
associated with meeting a NOx emission 
limit of 86 ng/J (0.20 lb/million Btu) 
based on the use of LEA alone leads to 
incremental cost effectiveness levels of 
more than $4,400/Mg ($4,000/ton) of 
NO, removed. Consideration of the cost 
effectiveness of derate leads to the 
conclusion that the cost effectiveness of 
the proposed standard for package units 
covered by the standard is 
unreasonable. The cost effectiveness 
associated with NOx standards based on 
the use of LEA, however, is considered 
reasonable because no derate is 
necessary and minimal cost impacts 
occur.

As discussed in the proposal, LEA is 
one of the most common forms of

combustion modification and is directly 
applicable to industrial-commerical- 
institutional steam generating units. LEA 
operation involves reducing the excess 
combustion air to the minimum amount 
needed for complete combustion. 
Although effective on both fuel and 
thermal NO,, emission test data indicate 
that LEA is most effective in reducing 
thermal NOx, which is the principal 
source of NOx emissions from natural 
gas and distillate oil because of their 
low fuel nitrogen contents.

A large amount of NOx emission data 
was collected and analyzed on the 
performance of LEA prior to proposal. 
Since proposal, an emission test data set 
from an additional package unit with a 
high design heat release rate of 
approximately 1,035,000 J/sec-m3 
(100,000 Btu/hour-ft3) was added to the 
database. The total database was re­
analyzed to determine the NOx emission 
level achievable by LEA under worst 
case conditions for the formation of 
NOx, including high heat release rate 
and combustion air preheat. The results 
of this new analysis were essentially the 
same as for the analysis of LEA 
performance carried out prior to 
proposal. The results show that LEA is 
capable of reducing NOx emissions from 
natural gas- and distillate oil-fired steam 
generating units without combustion air 
preheat to 86 ng/J (0.20 lb/million Btu) 
heat input or less on a 30-day rolling 
average basis and to 130 ng/J (0.30 lb/ 
million Btu) heat input with combustion 
air preheat.

Review of information concerning 
steam generating unit sales over the past 
5 years indicates that very few package 
steam generating units use combustion 
air preheat. As the name implies, 
combustion air preheat uses flue gas 
from the steam generating unit (and a 
heat exchanger) to preheat combustion 
air prior to combustion. The recovery of 
heat from the exhaust gases increases 
the overall thermal efficiency of the unit. 
Rather than use combustion air preheat, 
however, an economizer could be used 
to accomplish the same result. An 
economizer uses flue gas (and a heat 
exchanger) to preheat feedwater to the 
steam generating unit. Again, heat is 
recovered from the exhaust gases and 
an increase in thermal efficiency results. 
With either heat recovery option, the 
cost and complexity of the steam 
generator are increased. Additionally, 
space restrictions on shipment may 
preclude the units with preheat being 
shipped as one package. Because few 
package units use combustion air 
preheat and in those instances where an 
increase in thermal efficiency is desired, 
a reasonable alternative to combustion

air preheat is available, the final 
standard will limit NOx emissions from 
all natural gas- and distillate oil-fired 
steam generating units with heat release 
rate of 730,000 J/sec-m3 (70,000 Btu/ 
hour-ft3) or greater to 86 ng/J (0.20 lb/ 
million Btu) heat input.

An emission limit of 43 ng/J (0.10 lb/ 
million Btu) heat input is, however, 
achievable for steam generating units 
with heat release rates less than 730,000 
J/sec-m3 (70,000 Btu/hour-ft3). For 
example field-erected units have a fire 
box large enough to accommodate the 
longer flame lengths associated with 
low NOx firing methods without derate. 
Field-erected steam generating units 
also have typical design maximum heat 
release rates of less than 410,000 J/ sec- 
m3 (40,000 Btu/hour-ft3). Therefore, an 
emission limit of 43 ng/j (0.10 lb/million 
Btu) heat input is being promulgated for 
natural gas- or distillate oil-fired steam 
generating units with maximum design 
heat release rates less than 730,000 ]/ 
sec-m3 (70,000 Btu/hour-ft3).

In summary, the final standards will 
limit NOx emissions to 43 ng/J (0.10 lb/ 
million Btu) heat input for units firing 
natural gas or distillate oil with 
maximum design heat release rates of
730,000 J/sec-m3 (70,000 Btu/hour-ft3) or 
less, and will limit NOx emissions to 86 
ng/J (0.20 lb/million Btu) heat input for 
units with maximum design heat release 
rates greater than 730,000 J/sec-m3 
(70,000 Btu/hour-ft3). Because package 
units in the size range covered by the 
standard will typically have heat release 
rates in the range of 780,000 to 990,000 J/ 
sec-m3 (75,000 to 95,000 Btu/hour-ft3), 
practically all package units covered by 
today’s standards will be subject to the 
86 ng/J (0.20 lb/million Btu) heat input 
standard. Because most, if not all, field- 
erected steam generating units will have 
maximum design heat release rates of 
less than 410,000 J/sec-m3 (40,000 Btu/ 
hour-ft3), the 43 ng/J (0.10 lb/million Btu) 
heat input standard will, for the most 
part, apply to field-erected units.

Residual Oil-Fired Steam Generating 
Units. Several commenters indicated 
they also believed the proposed NOx 
standards for package residual oil-fired 
units were unreasonable. Specifically, 
commenters felt that staged combustion 
(SC) controls for reducing NOx 
emissions from package units had not 
been demonstrated to meet the proposed 
emission limits of 130 ng/J (0.30 lb/ 
million Btu) heat input for low nitrogen 
residual oil and 170 ng/J (0.40 lb/million 
Btu) heat input for high nitrogen residual 
oil for package steam generating units. 
Use of SC controls on package units 
would necessitate derating to 
accommodate the longer flame lengths
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associated with SC controls. 
Consequently, there could be a 
substantial cost penalty associated with 
meeting the emission limits as proposed. 
Commenters recommended that the 
proposed emission limits be increased to 
170 ng/J (0.40 lb/million Btu) heat input 
for low nitrogen content oil and to 210 
ng/J (0.50 lb/million Btu) heat input for 
high nitrogen content residual oils for 
package units.

Commenters, however, including two 
major industry trade associations 
(American Boiler Manufacturers 
Association and Council of Industrial 
Boiler Owners), specifically 
recommended promulgation of the 
proposed standard of 130 ng/J (0.30 
million Btu/hour) heat input for low 
nitrogen residual oil-fired units and 170 
ng/J (0.40 lb/million Btu) heat input for 
high nitrogen residual oil-fired units 
above 73 MW (250 million Btu/hour) 
heat input capacity.

In addition, one of the major steam 
generating unit manufacturers and one 
of the major burner manufacturers 
indicated their willingness to offer 
guarantees to achieve the proposed 
standards for units above 73 MW (250 
million Btu/hour) in size. The support 
for the proposed standard as it applies 
to field-erected steam generating units 
by industry trade associations and 
manufacturers indicates that SC is 
recognized as being a NOx control 
technique that can reduce NOx 
emissions to the level of the proposed 
standards.

As evidenced by the 
recommendations of commenters, that 
the proposed standards should be 
promulgated for field-erected units, the 
issue posed in these comments is not the 
ability of demonstrated emission control 
techniques to reduce NOx emissions 
from residual oils to the proposed levels, 
but the reasonableness of applying this 
technology to package units, given the 
costs associated with the required 
derate. To meet the proposed standards, 
most package residual oil-fired steam 
generating units in the 29 tn 73 MW (100 
to 250 million Btu/hour) heat input size 
range would have to be derated by 10 to 
35 percent to accommodate the longer 
flame lengths associated with SC 
controls. The cost effectiveness of this 
approach to meeting the standards is up 
to $4,400/Mg ($4,000/ton) of NOx 
reduction.

An alternative to derating as a means 
of meeting the proposed standards for 
residual oil would be to fire low nitrogen 
content residual oil, such as those 
containing less than 0.17 weight percent 
nitrogen. Analysis of the available NOx 
emission data show that, without 
combustion air preheat, use of LEA

controls alone are sufficient to meet the 
proposed NOx standard when firing 
residual oils containing 0.17 weight 
percent nitrogen or less. Since LEA does 
not extend flame lengths, the proposed 
standards could be met firing very low 
nitrogen residual oils in large package 
units without any derating.

Information on the nitrogen content of 
residual oils sold in the United States is 
extremely limited. Information that is 
available is not current, but indicates 
that only about 10 to 15 percent of 
residual fuel oils have nitrogen contents 
of less than 0.17 weight percent. About a 
third of residual feul oils have nitrogen 
contents of less than 0.2 weight percent 
and about two-thirds of residual fuel oils 
have nitrogen contents of less than 0.3 
weight percent. The availability of 
residual oils with very low nitrogen 
contents of 0.17 weight percent or less, 
therefore, could be quite limited.

An alternative to firing such 
extremely low nitrogen oils for meeting 
the proposed standards would be to 
switch from firing residual oil to firing 
natural gas. Switching to natural gas 
would avoid having to fire a very low 
nitrogen content residual oil or derating 
the unit. However, the cost effectiveness 
associated with this alternative is also 
fairly high, about $2,750/Mg ($2,500/ton) 
of NOx reduction, because of fuel price 
differentials.

Consequently, in the final standards 
the emission limit for package residual 
oil-fired steam generating units has been 
set at 170 ng/J (0.40 ljb/million Btu) heat 
input, independent of the nitrogen 
content of the residual oil fired. 
Compliance with a NOx emission limit 
of 170 ng/J (0.40 lb/million Btu) heat 
input can be achieved with LEA alone 
without combustion air preheat when 
firing residual oils with nitrogen 
contents of about 0.3 weight percent or 
less. No derate would be necessary.

Most package residual oil-fired units 
do not use preheated combustion air. In 
addition, in those isolated cases where 
an owner/operator wanted to increase 
the thermal efficiency of a steam 
generating unit, economizers could be 
used to preheat feedwater rather than 
using preheated combustion air.

Since about two-thirds of residual fuel 
oils have nitrogen contents of less than
0.3 weight percent, fuel availability 
should not be a problem. Also, in 
today’s residual fuel oil market, there is 
no apparent price premium for residual 
oils with nitrogen contents less than 0.3 
weight percent, unless one focuses on 
residual oils with a very low nitrogen 
content (i.e., less than 0.17 weight 
percent). Therefore, there should be no 
increased costs associated with firing 
residual oils of less than 0.3 weight

percent nitrogen in order to meet the 
standard.

Because the cost effectiveness of LEA 
controll for reducing NOx emissions is 
negligible, the cost effectiveness of a 170 
ng/J (0.40 lb/million Btu) heat input 
standard for package residual oil-fired 
units based on LEA and firing of 
residual oils with a nitrogen content of 
less than 0.3 weight percent is 
considered reasonable.

As mentioned above, the concerns 
expressed by commenters relative to SC 
controls and derate do not apply to 
field-erected steam generating units, 
which predominate in steam generating 
unit sizes above 73 MW (250 million 
Btu/hour) heat input capacity. 
Commenters expressed no objection to 
the proposed standards of 130 ng/J (0.30 
lb/million Btu) heat input and 170 ng/J 
(0.40 lb/million Btu) heat input for low 
and high nitrogen residual oil, 
respectively, in the case of field-erected 
units.

The proposed standards for residual 
oil varied with the nitrogen content of 
the oil because fuel nitrogen is a major 
determinant of NOx emissions from 
residual oil combustion and of the 
effectiveness of NOx control techniques 
on residual oil-fired units. No distinction 
was made in the proposed standards 
between package and field-erected oil- 
fired steam generating units.

In the case of units above 73 MW (250 
million Btu/hour) in size, the effect of 
the emission limit proposed for high 
nitrogen residual oil would have been to 
raise the existing standard applicable to 
these units. The existing 1971 standard 
for oil-fired units (Subpart D of 40 CFR 
Part 60) is 130 ng/J (0.30 lb/million Btu) 
heat input. It has been concluded that 
raising the standard for these units to 
170 ng/J (0.40 lb/million Btu) heat input 
is unnecessary for three reasons.

First, as stated above, field-erected 
units are not restricted by the same 
furnace size limitations as package units 
and, therefore, can accommodate SC 
controls without the need for derate. 
Second, unlike for package units, staged 
combustion has been demonstrated to 
be effective in reducing NOx emissions 
from field-erected units firing high 
nitrogen residual oil. Third, the existing 
standard has been in effect for over 15 
years and there is no indication that it 
needs changing. In fact, no continuous 
emission monitoring data from field- 
erected units firing high nitrogen 
residual oil could be obtained because 
such units are generally exempt under 
§ 60.45(b)(3) from a requirement to 
continuously monitor NOx emissions 
due to having emissions during the 
performance test of less than 70 percent
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of the standard 86 ng/J (0.20 lb/million 
Btu) heat input.

Considering all of these factors, it 
appears there has been little problem 
meeting the longstanding Subpart D 
standard of 130 ng/J (0.30 lb/million Btu) 
heat input for high nitrogen residual oil- 
fired units that are field-erected and 
there is no need to change that standard. 
Therefore, the 170 ng/J (0.40 lb/million 
Btu) heat input standard proposed in 
1984 for units greater than 73 MW (250 
million Btu/hour) heat input capacity 
which fire high nitrogen residual oil has 
been replaced in the final standards. All 
residual oil-fired units larger than 73 
MW (250 million Btu/hour) heat input 
capacity are subject to the same 130 ng/
J (0.30 lb/million Btu) heat input 
emission limit.

As discussed above, steam generating 
units in the 29 MW to 73 MW (100 to 250 
million Btu/hour) size range are 
generally package units and have heat 
release rates of 776,000 to 983,000 J/sec- 
m3 (75,000 to 95,000 Btu/hour-ft3). Field- 
erected units are predominant above 73 
MW (250 million Btu/hour) hear input 
capacity and have heat release rates 
less than about 414,000 J/sec-m3 (40,000 
Btu/hour-ft3). A mid-point between the 
two types of steam generating units that 
would distinguish between the two unit 
types would be about 720,000 J/sec-m3 
(70,000 Btu/hour-ft3).

Consequently, the final standards 
limit NOx emissions to 130 ng/J (0.30 lb / 
million Btu) heat input for all residual 
oil-fired units with maximum design 
heat release rates of 720,000 J/sec-m3 
(70,000 Btu/hour-ft3) or less and to 170 
ng/J (0.40 lb/million Btu) heat input for 
all residual oil-fired units with a 
miximum design heat release rate of 
greater than 720,000 J/sec-m3 (70,000 
Btu/hour-ft3), independent of the 
nitrogen content of the residual oil being 
fired.

Spreader Stoker Steam Generating 
Units. Comments were received on the 
proposed standard limiting NOx 
emissions from coal-fired spreader 
stoker steam generating units to 260 ng/J 
(0.60 lb/million Btu) heat input. Several 
commenters questioned the ability of 
spreader stoker steam generating units 
using preheated combustion air >150°C 
(300°F)J to meet the proposed standard. 
The commenters did not submit any new 
data showing that the NOx standards 
are not achievable but they did 
reference a recent test at a 115 MW (400 
million Btu/hour) coal-fired spreader 
stoker with preheated combustion air. 
This unit had been selected for testing 
because it represented the use of 
combustion air preheat on a spreader 
stoker with a very high heat release rate. 
Commenters stated that the data from

these tests substantiate the need for a 
higher NOx emission level for spreader 
stokers with preheated combustion air. 
One commenter suggested that a dual 
standard would be appropriate with the 
proposed standard of 260 ng/J (0.60 lb/ 
million Btu) heat input applying to 
spreader stoker steam generating units 
not using combustion air preheat 
[<150°C (300°F)], and a standard of 300 
ng/J (0.7 lb/million Btu) heat input 
applying to steam generating units using 
preheated combustion air [>150°C 
(300°F)J. The commenters also 
maintained that the proposed NOx 
emission limit would force spreader 
stoker units with preheated combustion 
air to be designed for heat release rates 
much lower than typical design, thereby 
encouraging the preferential use of 
pulverized coal-fired units over use of 
spreader stoker units.

The results obtained from the 
referenced emissions test on the 115 
MW (400 million Btu/hour) spreader 
stoker were analyzed to show the effect 
of combustion air preheat on NOx 
emissions. The analysis showed that 
combustion air preheat temperature did 
not have a significant effect on NOx 
emissions. The test results showed that 
combustion air preheat slightly lowered 
NOx emissions in three of four paired 
data tests conducted.

Under full load operating conditions 
and with combustion air preheat, NOx 
emissions at the tested unit exceeded 
260 ng/J (0.60 lb/million Btu) heat input. 
However, further analysis of these data 
revealed that the relatively high NOx 
emissions at this facility were due to the 
high grate heat release rate of this unit. 
This unit is more than 20 years old and 
the grate heat release rate is 2,600,000 ]/ 
sec-m2 (818,000 Btu/hour-ft2) at full load. 
By comparison, the maximum design 
grate heat release rate for new spreader 
stoker steam generating units is 
approximately 2,200,000 J/sec-m2 
(700,000 Btu/hour-ft2). The manufacturer 
of the tested unit confirmed that the unit 
was designed with an atypically high 
grate heat release rate. Anaylsis of the 
test data indicated that if the grate heat 
release rate of this unit were lowered to 
less than 2,200,000 J/sec-m2 (700,000 Btu/ 
hour-ft2), NOx emissions would be less 
than 260 ng/J (0.60 lb/million Btu) heat 
input.

The NOx emissions data previously 
presented in the proposed standard 
were based on tests from 11 different 
spreader stoker steam generating units. 
Predicted average NOx emissions for 
these steam generating units were in the 
range of 150 to 230 ng/J (0.34 to 0.54 lb/ 
million Btu) heat input with an average 
of 200 ng/J (0.46 lb/million Btu) heat 
input. The comment that a 260 ng/J (0.60

lb/million Btu) heat input standard 
would force spreader stoker steam 
generating units using preheated 
combustion air to be designed for very 
low heat release rates is 
unsubstantiated. The use of preheated 
combustion air does not appear to 
noticeably affect NOx emissions from 
spreader stoker units. Analyses of the 
data indicated that steam generating 
untis with design heat release rates 
within the normal range of design 
parameters can meet the standard.

Another commenter stated the 
upward adjustment of the test data 260 
ng/J (0.60 lb/million Btu) heat input from 
230 ng/J (0.54 lb/million Btu) heat input 
to account for variability in NOx 
emissions did not reflect data from the 
other two tested units, which had long­
term NOx emissions ranging from 150 to 
190 ng/J (0.36 to 0.44 lb/million Btu) heat 
input. This commenter suggested the 
emission level should be lowered to 
between 170 to 210 ng/J (0.40 to 0.50 lb/ 
million Btu) heat input based on the 
long-term emissions of these units.

This comment reflects a 
misunderstanding of the method used to 
calculate the emission limit. The long­
term NOx data were analyzed to 
determine the variation in NOx 
emissions from mean emission levels 
rather than to determine the applicable 
emission limit. Time series analysis was 
used to calculate the maximum 30-day 
average NOx emission levels that would 
be expected to occur once every 10 
years. This analysis concluded that the 
peak 30-day average emission rate 
would be expected to be about 7 percent 
greater than the mean emission rate.
The 7 percent variability factor reflects 
a statistical projection and is not 
directly comparable to average NOx 
emission data measured during the test 
program.

Pulverized Coal-Fired Steam 
Generating Units. Several comments 
were received concerning the proposed 
NOx standard for pulverized coal-fired 
steam generating units. Many 
commenters noted that the NOx 
standard for pulverized coal-fired steam 
generating units was based on NOx 
emissions data from tangentially-fired 
pulverized coal-fired units larger than 
147 MW (500 million Btu/hour) heat 
input capacity. The commenters stated 
that pulverized coal-fired units used in 
industrial applications would more 
likely be smaller wall-fired pulverized 
coal-fired units rather than tangentially- 
fired pulverized coal-fired units which 
are more commonly used for large utility 
units. The commenters questioned the 
ability of the more common wall-fired 
pulverized coal-fired units to achieve the
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proposed NO, standard of 300 ng/J (0.70 
lb/million Btu) heat input. To 
accommodate wall-fired units, it was 
recommended that the NO, emission 
limit for pulverized coal-fired units be 
increased to 340 ng/J (0.80 lb/million 
Btu) heat input capacity.

In response to these comments, 90 
days of continuous NO, emission data 
were obtained from a 88 MW (300 
million Btu/hour) heat input capacity 
wall-fired pulverized coal-fired unit with 
overfire air firing eastern bituminous 
coal. Data from a unit Bring eastern 
bituminous coal were selected because 
previously collected emissions data 
showed higher potential NO, emissions 
when eastern bituminous coal is fired 
than when western subbituminous coal 
is fired.

More than 1,200 hours of continuous 
NO, emissions data from this unit were 
analyzed. The hourly NO, emissions for 
the 90-day period ranged from 150 to 290 
ng/J (0.35 to 0.68 lb/million Btu) heat 
input, and steam generating unit load for 
the period during which data were 
collected ranged from 38 to 90 percent. 
During the entire 90-day test period, the 
NO, emissions averaged 210 ng/J (0.50 
lb/million Btu) heat input and steam 
generating unit load averaged 49 
percent. A regression analysis of the 
continuous NO, emission data was 
conducted to predict mean NO, 
emissions from this unit under operating 
conditions of 100 percent load and 4.8 
percent O2. This analysis predicted 
average NO, emissions at 100 percent 
load to be 290 ng/J (0.67 lb/million Btu) 
heat input.

A time series statistical analysis of 
the data was conducted to determine the 
variability in NO, emissions projected to 
occur over a 30-day period. This 
analysis predicted the peak 30-day NO, 
emission levels to be about 9 ng/J (0.02 
lb/million Btu) heat input higher than 
the mean. Therefore, the peak NO, 
emissions based on a 30-day rolling 
average would be 300 ng/J (0.69 lb/ 
million Btu) heat input. Therefore, the 
proposed NO, standard of 300 ng/J (0.70 
lb/million Btu) heat input is again 
demonstrated to be achievable and is 
being promulgated for all pulverized 
coal-fired steam generating units.

NOx Control for Waste Fuels. Several 
commenters expressed concerns over 
the regulation erf liquid and gaseous 
byproduct/waste fuels. These 
commenters said that, in many 
instances, the NO, emission limits 
specified in the proposed standards 
could not be met when combusting these 
byproducts/wastes because of high 
nitrogen content or other properties. 
Several commenters also stated that 
insufficient data are available on

emissions from steam generating units 
firing gaseous or liquid byproducts/ 
wastes to demonstrate the achievability 
of the proposed NO, standards. 
Commenters stated that the emission 
and combustion characteristics of 
byproducts/wastes are too variable and 
uncertain to justify their inclusion in the 
proposed NO, standards. Finally, 
commenters objected that the detinition 
of byproducts/wastes is too broad.

In response to these comments, 
several points need to be considered. 
First, the NO, standards being 
promulgated today are not intended to 
encourage or discourage the firing of 
byproduct/wastes. The regulation of by­
product waste firing is addressed by 
other regulations. For example, the firing 
of fuels containing polychlorinated 
biphenyls (PCB’s) are regulated under 
the Toxic Substances Control Act 
(TSCA) (40 CFR 761.70). The TSCA 
regulations require that units firing fuels 
containing less than 500 ppm PCB 
demonstrate a 99.9 percent thermal 
destruction efficiency. Units Bring fuels 
containing greater than 500 ppm PCB 
must demonstrate a 99.9999 percent 
thermal destruction efficiency.

Second, the proposed NO, emission 
limits for byproducts/wastes are 
applicable only to steam generating 
units Bring mixtures of natural gas or oil 
with byproduct/waste fuels. The 
purpose of these provisions is not only 
to control NO, emissions from 
byproduct/waste fuel combustion, but 
also to make clear that the cofiring of 
byproducts/waste fuels with natural gas 
or oil will not have the unintended effect 
of exempting a steam generating unit 
from the NO, emission limits that fire a 
minimum amount of other fuels.

Third, a comparison of data gathered 
from the steam generating units burning 
fuel mixtures including gaseous 
byproduct/waste fuels with data 
gathered from natural gas-fired units 
shows no discernible difference in NO, 
emissions from the combustion of these 
two fuels. Similarly, a comparison of 
data gathered from steam generating 
units burning fuel mixtures including 
liquid byproduct/waste fuels with data 
gathered from residual oil-fired units 
shows no discernible difference in NO, 
emissions from the combustion of these 
two fuels. The analysis of available data 
also indicates that NO, control 
technologies that are effective in 
reducing NO, emissions from steam 
generating units Bring natural gas or 
residual oil are equally effective in 
reducing NO, emissions from steam 
generating units Bring gaseous 
byproduct/waste fuels or liquid 
byproduct/waste fuels, respectively. 
Consequently, it was concluded that the

proposed NO, standards for units 
burning natural gas should apply to 
units burning mixtures of natural gas 
and gaseous byproduct/waste fuels. 
Similarly, it was concluded that NO, 
standards for units firing residual oil 
should apply to units burning mixtures 
of oil and liquid byproduct/waste fuels.

As discussed above, the NO, emission 
limits for natural gas- and residual oil- 
fired steam generating units with heat 
release rates greater than 620,000 J/sec- 
m 3 (60,000 Btu/hour-ft 3) have been 
revised to 86 ng/J (0.20 lb/million Btu) 
heat input and 170 ng/J (0.40 lb/million 
Btu) heat input, respectively. 
Consequently, the emission limits for 
steam generating units firing natural gas 
and gaseous byproduct/waste fuels and 
for units firing residual oil and liquid 
byproduct/waste fuels have been 
revised accordingly. The proposed NO, 
emission limits have not been changed 
for steam generating units with low 
design heat release rates firing gaseous 
or liquid byproduct/waste fuels in 
combination with fossil fuels.

Because many of the concerns 
expressed about regulation of 
byproduct/waste fuels centered on the 
achievability of the proposed emission 
limit of 43 ng/J (0.10 lb/million Btu) heat 
input, which was based on the standard 
for natural gas and distillate oil, revision 
of that emission limit upward to 86 ng/J 
(0.20 lb/million Btu) heat input for steam 
generating units with high heat release 
rates is expected to resolve most of the 
concerns about regulation of byproduct/ 
waste fuels.

Section 60.44b(c) of the final rule 
incorporates a procedure that the owner 
or operator of an affected facility firing 
nonhazardous byproduct/waste fuels 
can use to petition the Administrator for 
a facility-specific NO, emission limit. In 
order to obtain a facility-specific NO, 
emission limit, the owner or operator of 
the facility must present sufficient 
evidence to the Administrator to 
demonstrate that the facility is unable to 
meet the NO, emission limits due to the 
characteristics of the byproducts/ 
wastes, such as high nitrogen content, 
high heat value, or other factors. As a 
part of this evidence, the owner or 
operator of the steam generating unit 
must demonstrate compliance with the 
applicable emission limit when firing 
only natural gas or residual oil, as 
appropriate. This is necessary to 
determine excess air levels and other 
operating conditions representative of 
the best demonstrated technology. If the 
facility is capable of complying with the 
emission limit while firing natural gas or 
residual oil using the best demonstrated 
technology, but not capable of
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complying while firing a fuel mixture 
including the byproduct/waste under 
the same conditions, the Administrator 
will establish an individual NOx 
emission limit for that steam generating 
unit reflecting the level of NOx emission 
reduction achievable when firing the 
byproduct/waste.

The final rule also incorporates a 
procedure that the owner or operator of 
a steam generating unit which combusts 
a fuel mixture including toxic waste, as 
determined under the Resource 
Conservation and Recovery Act 
(RCRA), can use to petition the 
Administrator for a facility-specific 
waiver from the NOx emission limits. In 
order to obtain a facility-specific waiver, 
the owner or operator must present 
sufficient evidence to the Administrator 
to support the contention that the 
facility is unable to meet the NOx 
emission limit and still achieve the level 
of thermal destruction of the toxic 
byproduct/waste required by RCRA.

The procedures for applying for this 
facility-specific emission limit or waiver 
are set out in the final rule. Because 
each application for a site-specific 
standard or waiver will entail a different 
set of waste characteristics and steam 
generating unit designs, greater 
standardization of forms or procedures 
is not practical. Instead, each 
application will be evaluated on its 
individual merits. The authority to 
establish a facility-specific NOx 
standard or waiver will not be delegated 
by the Administrator. Petitions must be 
submitted directly to EPA and the 
establishment of site-specific standards 
will not be delegated.

After reviewing the definition of 
byproduct/waste in the proposed 
standard, it was determined that the 
definition should be revised to reflect 
more accurately the intention of the 
regulation and the nature of the data on 
which it is based. These data were 
drawn from steam generating units 
which combust byproducts/wastes from 
chemical plants and refineries, and it is 
byproducts/wastes from these sources 
which are intended to be regulated by 
the standard. Consequently, the 
definition of byproduct/waste has been 
revised to specify that the byproducts/ 
wastes covered by the definition extend 
only to those which are produced at 
chemical plants and refineries. Chemical 
plants and refineries are defined as 
facilities which are classified by the 
Department of Commerce under 
Standard Industrial Classification (SIC) 
codes 28 and 29, respectively.

NOx Control For Wood/Natural Gas- 
Fired Steam Generating Units. The 
proposed standards included a NOx 
emission limit of 130 ng/J (0.30 lb /

million Btu) heat input for steam 
generating units firing mixtures of 
natural gas and wood if more than 5 
percent fossil fuel is fired on an annual 
basis. Commenters stated that the 5 
percent criterion was not realistic 
because it did not account for the need 
to periodically increase fossil fuel use to 
account for fluctuations in wood 
availability and wood characteristics. 
Based on these comments, the annual 
capacity factor for fossil fuel for 
exemption from the NOx standards has 
been increased from 5 percent to 10 
percent.

Also, a separate notice is being 
published elsewhere in today’s Federal 
Register promulgating the amendment 
changing the NOx emission limit under 
Subpart D for units firing mixtures of 
wood and natural gas to 130 ng/J (0.30 
lb/million Btu) heat input.

Status Of Alternative Technologies. 
One comment was made regarding flue 
gas recirculation (FGR) as a form of 
combustion modification to reduce NOx 
emissions. The commenter stated that 
FGR could achieve lower NOx emissions 
that use of only LEA. The limited data 
available at the time of proposal did not 
allow FGR to be analyzed or considered 
as a basis of the proposed standard. 
Since the standard was proposed, 
additional data indicate that FGR may 
be capable of greater reductions in NOx 
emissions that was previously expected. 
These data also indicate that FGR is 
most effective in suppressing thermal 
NOx formation, which is the 
predominant NOx formation mechanism 
during the combustion of natural gas 
and distillate oil. Presently, insufficient 
data are available to base the final 
standard solely on FGR technology. Use 
of FGR for reducing NOx emissions is 
neither precluded nor discouraged by 
the promulgated standards. In addition 
to LEA or other technologies, FGR may 
be used to achieve the NOx emission 
limits being promulgated today.

One comment addressed the 
discussion in the proposal concerning 
NOx flue gas treatment systems, 
including selective catalytic reduction 
(SCR). SCR refers to the process in 
which combustion gases are mixed with 
ammonia and passed over a catalyst to 
reduce NOx emissions to elemental 
nitrogen and water. The commenter felt 
that although SCR was discussed as a 
method to reduce NOx emissions, 
inadequate consideration had been 
given to other types of NOx flue gas 
treatment systems.

The commenter is correct in noting 
that there are other types of NOx flue 
gas treatment systems in addition to 
SCR. Current post-combustion NOx 
control research in the United States is

focused on processes that have both 
NOx and SOx removal capability. 
Included among these advanced 
removal processes is a flue gas 
treatment process which uses a copper 
oxide acceptor material to remove both 
NOx and SOx from flue gas. There is also 
a fluidized bed version of the same flue 
gas treatment process. The electron 
beam process is a dry process where 
ammonia is added to the flue gas which 
is then bombarded with an electron 
beam, removing NOx and SOx in the 
process. This concept is being examined 
for NOx removal alone and in 
combination lime spray dryers for SO2 
removal. These types of post­
combustion NOx controls are being 
investigated at several bench scale and 
pilot unit projects in the United States. 
However, the processes being 
investigated are not commercially 
established and are not considered 
demonstrated technologies for the 
purpose of developing standards of 
performance limiting NOx emissions 
from industrial-commercial-institutional 
steam generating units.

Another NOx control process which is 
commercially available is selective 
noncatalytic reduction (SNR), a dry 
process involving a gas-phase reaction 
between NOx and injected ammonia 
without the use of a catalyst. Ammonia 
is injected directly into the furnace with 
the furnace temperature driving the 
reduction reactions. This process is 
more difficult to control and is less 
efficient than SCR. Most applications of 
SNR are retrofits on oil refinery process 
heaters. There have also been several 
commercial applications of SCR to 
industrial-commercial-institutional 
steam generating units firing both oil 
and natural gas. However, SCR and SNR 
entail considerable costs. Therefore, 
although SNR and SCR are considered 
demonstrated technologies, they were 
not chosen as bases for these standards.

NOx Monitoring. A variety of 
comments were received concerning 
continuous emission monitoring syterns 
(CEMS) for NOx. Commenters suggested 
that steam generating units should not 
be required to install a NOx CEMS if 
during the 30-day performance test NOx 
emission levels are 10 to 30 percent 
below the applicable NOx emission 
limit. Other commenters maintained that 
continuous NOx monitoring was 
unnecessary for units regulated. Several 
comments stated that the cost of a 
CEMS is excessive for steam generating 
units having heat unit capacities less 
than 73 MW (250 million Btu/hour) and 
that these costs were underestimated in 
the proposed standard. One commenter 
suggested that conventional stack



42782 Federal Register /  Vol. 51, No. 227 /  Tuesday, November 25, 1986 /  Rules and Regulations

testing be allowed as an alternative to 
continuous monitoring for natural gas- 
and oil-fired units with heat input 
capacities less than 73 MW (250 million 
Btu/hour).

After reviewing the comments, several 
alternative options for NOx emission 
monitoring were considered. Among the 
factors taken into consideration were 
the type of fuel being burned, the size of 
the steam generating unit, the type of 
NO* control technology required, and 
associated cost effectiveness. The NO* 
monitoring requirements in the 
promulgated standard have been 
revised from those proposed to reflect 
the results of these analyses.

Under the proposed standard, CEMS 
were required on all units subject to the 
NOx standards. However, an option was 
provided allowing units having an 
annual capacity factor for regulated 
fuels of less than 30 percent to monitor 
steam generating unit operating 
conditions indicative of NOx emissions 
in lieu of continuous monitoring of NOx 
emissions. Under the promulgated 
standards, CEMS continue to be 
required; however, the optional 
monitoring of operating conditions in 
place of CEMS has been revised. Under 
the promulgated standards, the 
operating condition monitoring option is 
available for units having less than 73 
MW (250 million Btu/hour) heat unit 
capacity and which are combusting 
natural gas, distillate oil, or low nitrogen 
content residual oil (less than 0.30 
weight percent nitrogen).

This data would be used to judge 
proper unit operations and need for a 
compliance test, but it would not be 
used for direct enforcement of the 
standard. For units: (1) Having heat 
input capacities greater than 73 MW 
(250 million Btu/hour) or (2) any units 
combusting coal or high nitrogen content 
residual oil (greater than 0.30 weight 
percent nitrogen) greater than 29 MW 
(100 million Btu/hour) heat input 
capacity, the CEMS, as proposed, 
remains the reference test method and 
the data are used to determine 
compliance with the NOx standard. 
However, it should be noted that under 
the General Provisions [40 CFR 60.13(i)], 
any source, including for example 
natural gas-fired units larger than 73 
MW (250 million Btu/hour) heat input 
capacity, can apply for approval to 
monitor alternative parameters which 
can be used to predict NOx emissions in 
place Pf direct monitoring of NOx 
emissions by CEMS. If an application to 
measure alternative parameters is 
approved, the predicted NOx emission 
rates derived from the parametric data 
will be used to determine direct

compliance with the NOx standard just 
as if monitoring by CEMS had occurred.

Under the promulgated standards, all 
steam generating units subject to the 
NOx emission limits are required to 
conduct an initial 30-day performance 
test using a CEMS. This test will serve 
as the initial performance test required 
under § 60.8. Thereafter, (1) all steam 
generating units greater than 73 MW 
(250 million Btu/hour) heat input 
capacity, and (2) all steam generating 
units greater than 29 MW {100 million 
Btu/hour) heat input capacity firing coal 
or high nitrogen residual oil, must install 
and operate a CEMS [unless approval to 
monitor operating conditions under 
§ 60.13(i) has been obtained). The data 
from the CEMS (or from monitoring 
operating conditions, as applicable) are 
used to determine a 30-day rolling 
average NOx emission rate calculated as 
the arithmetic average of the hourly NOx 
values for the preceding 30 steam 
generating unit operating days. CEMS in 
these applications will be subject to the 
requirements set forth in 40 CFR Part 60 
Appendix F, Procedure 1 when these 
requirements are promulgated.
Appendix F, Procedure 1 will require the 
owner or operator of a CEMS to perform 
periodic accuracy and drift assessments 
of the system. For this class of steam 
generating units, the NOx emission data 
(or the predicted NOx emission rates 
from the parametric data) are used to 
determine compliance with the NOx 
standards and a quarterly compliance 
report is required.

For steam generating units with heat 
input capacities of less than 73 MW (250 
million Btu/hour) firing natural gas, 
distillate oil, or low nitrogen content 
residual oil, a CEMS is also used to 
conduct the initial 30-day compliance 
test after unit startup. Thereafter, as 
stated above, the owner or operator of 
the facility can elect to install and 
operate: (1) A CEMS, or (2) a system to 
monitor steam generating unit operating 
conditions and predict NOx emissions 
rates. The CEMS data or the predicted 
NOx emission rates derived from the 
optional operating conditions monitoring 
data will be used to prepare excess 
emission reports which are required to 
be submitted on a semiannual basis. 
Additionally, a quarterly excess 
emissions report is required for any 
quarter that any excess emissions occur. 
Because a CEMS in this application is 
not used for direct compliance, the 
requirements of 40 CFR Part 60 
Appendix F, Procedure 1 do not apply. 
However, a 30-day performance test 
using CEMS may be required by the 
appropriate enforcement authority at 
any time.

If operating conditions are monitored 
in lieu of installing a CEMS, operating 
conditions such as stem generating unit 
load, O2 levels, or degree of staging (i.e., 
ratio between primary air and 
secondary air and/or tertiary air or flue 
gas recirculation rate) shall be used to 
predict NOx emission rates. Other steam 
generating unit operating conditions 
may also be monitored. The standards 
require that the owner or operator of a 
steam generating unit wishing to use the 
alternative monitoring procedure submit 
a plan to the Administrator along with 
the initial performance test report. The 
plan shall specify the conditions to be 
monitored, the variation expected in 
these conditions with operating load, the 
data to be used to determine that these 
conditions are indicative of NOx 
emission control, the relationship that 
will be used to predict NOx emission 
rates from the operating conditions that 
will be monitored, and the procedures 
and formats to be followed in 
monitoring and recordkeeping.

Manufacturers of steam generating 
units may develop and provide to steam 
generating unit owners, monitoring 
plans for common steam generating unit 
designs. These plans must also be 
supported by actual operating and 
emission data from the affected facility 
and would subsequently be submitted 
by the owner or operator of the steam 
generating unit. If approved, the owner 
or operator of the facility shall maintain 
records of the operating conditions, 
including steam generating unit load, 
identified in the plan. Monitoring data 
and predicted NOx emissions rates will 
be submitted in a quarterly excess 
emission report.
Reporting

All natural gas-, distillate oil-, residual 
oil-, and coal-fired steam generating 
units having heat input capacities 
greater than 73 MW (250 million Btu/ 
hour) are required to use CEMS subject 
to Appendix F, Procedure 1, and are 
required quarterly compliance reports to 
allow direct enforcement of the NOx 
standards on a continuing basis. All 
coal-fired and high nitrogen content 
residual oil-fired steam generating units 
having heat input capacities greater than 
29 MW (100 million Btu/hour) are also 
required to use CEMS subject to 
Appendix F, Procedure 1, and submit 
quarterly compliance reports to allow 
direct enforcement of the NOx standards 
on a continuous basis. Natural gas-, 
distillate oil-, and low nitrogen content 
residual oil-fired steam generating units 
having heat input capacities from 100 to 
250 million Btu/hour are required to 
submit semiannual excess emission
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reports; however, a quarterly excess 
emissions report is required for each 
quarter that excess emissions occur. 
Appendix F, Procedure 1 would not 
apply if CEMS are used on these units.

Under both the proposed and 
promulgated NO, standards, certain 
residual oils must be analyzed for 
nitrogen content. Specifically, steam 
generating units in the 29 to 73 MW (100 
to 250 million Btu/hour) heat input 
capacity size range firing low nitrogen 
content residual oil must report fuel 
nitrogen content. If fuel analysis data 
are not reported the oil will be assumed 
to be high in nitrogen content and use of 
a CEMS subject to the requirements of 
Appendix F, Procedure 1 is required.
The nitrogen content can be measured 
by the owner or operator of the steam 
generating unit using American Society 
for Testing and Materials Method 
D3431-80 (incorporated by reference— 
see § 60.17). Fuel specification data can 
be obtained from fuel suppliers and 
provided in place of on-site fuel 
sampling and analysis.

Several commenters claimed that 
small manufacturing facilities do not 
have personnel capable of operating, 
calibrating, and maintaining NO, CEMS. 
In response to this issue, owners and 
operators of steam generating units were 
surveyed to gather information 
concerning service personnel 
requirements associated with 
installation and operating of CEMS. The 
survey indicated that, in most cases, 
vendor training of plant personnel was 
provided on-site and typically lasted 1 
day to 1 week. Also, a number of 
companies provide CEMS operating and 
maintenance services. The costs of 
employing outside specialists to provide 
routine service of NO, CEMS were 
calculated and incorporated into the 
NO, monitoring costs. The burden 
associated with installing, operating, 
and maintaining a NO, CEMS, whether 
through on-site training of plant 
personnel or through contracts with 
outside specialists, is reasonable.

It should be noted that small 
manufacturing facilities would be 
expected to use steam generating units 
having heat input capacities less than 73 
MW (250 million Btu/hour). For units f  
having heat input capacities less than 73 
MW (250 million Btu/hour), only coal- 
and high nitrogen content residual oil- 
fired steam generating units must use a 
CEMS. For natural gas-, distillate oil-, or 
low nitrogen content residual oil-fired 
steam generating units having heat input 
capacities less than 73 MW (250 million 
Btu/hour), use of the process monitoring 
option would preclude the need for a 
CEMS.

One comment stated that the 
proposed data availability requirement 
is too lenient. The proposed standard 
would have allowed an affected facility 
5 calendar days to initiate servicing of 
an out-of-service CEMS and 15 calendar 
days to return the monitor to service.
The commenter recommended that 75 
percent valid data be required for each 
30-day period. Several other comments 
concerned the level of reliability of NO, 
CEMS.

Ir. response to these comments, the 
standard has been changed to 
incorporate minimum data capture 
requirements. Minimum data capture 
requirements are necessary because 
monitors undergo periods of downtime 
and are not available 100 percent of the 
time. Minimum data capture 
requirements provide for downtime, but 
limit the amount of data permitted to be 
lost before supplemental sampling is 
required. The requirements provide the 
owner or operator with time to maintain 
and calibrate the CEMS, correct minor 
malfunctions, and, if necessary, arrange 
for supplemental sampling, while at the 
same time providing sufficient data for 
compliance determinations. Minimum 
data capture requirements also prevent 
the possibility of an affected facility 
operating for unreasonably long periods 
without collecting data.

Under the minimum data capture 
requirements, affected facilities are 
required to obtain at least 22 days of 
valid NO, emission data for every 30- 
day period, that is, 75 percent data 
capture. Well operated and maintained 
CEMS will routinely operate better than 
the proposed data requirements and 
supplemental sampling should rarely be 
required.

Supplemental sampling, if necessary 
to meet the minimum data requirements, 
can be achieved with a standby CEMS, 
Reference Method 7, Reference Method 
7A, or other approved methods.

If the minimum amount of data is not 
obtained for any 30-day rolling average 
period, reasons for failure to obtain 
sufficient data and a description of 
corrective action taken must be included 
in the quarterly report, along with all the 
information needed to calculate the 30- 
day rolling average values according to 
Method 19, section 7.

The minimum CEMS data 
requirements are related to proper 
maintenance and operation of the 
CEMS, not whether NO, emission rates 
are calculated. In all cases, even if 
minimum data requirements are not met, 
a 30-day rolling average NO, emission 
rate is calculated using all available 
hourly NO, data to determine

continuous compliance or excess 
emissions, as applicable.

Interpollutant Effects of NOx, Control. 
Several comments on the proposed NO, 
emission limits noted that application of 
combustion modification techniques 
such as LEA and SC could lead to an 
increase in emissions of other 
pollutants. Of particular concern are 
increased emissions of carbon monoxide 
(CO), particular matter (PM), and 
hydrocarbons (HC).

Comments received on the 
interpollutant effects may have derived 
largely from concerns over the proposed 
standard for package steam generating 
units, which was based on LEA/SC 
technology. As discussed earlier in this 
preamble, the final standard applicable 
to package units is based on LEA rather 
than LEA/SC technology. The final 
standard for field-erected units is based 
on use of LEA/SC technology. As a 
result of this change in the standard, the 
analysis of the interpollutant effects of 
NO, controls focused on use of LEA in 
package steam generating units and on 
use of LEA/SC in field-erected units.

From a technical viewpoint, the 
greater the reduction in excess air, the 
greater the reduction in NO, emissions.
It is also true, however, that at 
unreasonably low excess air levels, 
emissions of CO, PM, and HC can 
increase, indicating the onset of 
inefficient and unsafe combustion 
conditions. Under proper LEA operation, 
the excess air level is controlled to 
prevent operation at unacceptably low 
O2 conditions that would result in an 
increase in emissions of CO, HC, or PM. 
Increases in emissions of these 
pollutants are associated with 
incomplete combustion. Increases in the 
CO emission level can indicate 
increases in emissions of other 
incomplete combustion products.

An analysis of CO emission data from 
package and field-erected units was 
undertaken to investigate the impact of 
the final standards on the emissions of 
incomplete combustion products. Under 
normal steam generating unit operating 
conditions, CO levels are maintained 
below 200 ppm. The use of unreasonably 
low excess air levels can result in CO 
concentrations exceeding 1,000 ppm, 
which is unacceptable.

For natural gas-fired steam generating 
units using LEA, carbon monoxide 
emission data were available from 5 
tests on 1 natural gas-fired package unit 
having a heat input capacity of 42 MW 
(140 million Btu/hour). At operating Os 
levels ranging from 2 to 3 percent, which 
are representative of proper LEA 
operation, average CO levels remained 
less than 100 ppm representing
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acceptable operation. As operating O2 
levels were reduced to 1 percent, the CO 
level reached 1,300 ppm.

For distillate oil-fired steam 
generating units using LEA, data were 
available from 1 test on 1 package unit 
having a heat input capacity of 29 MW 
(100 million Btu/hour). At an operating 
O2 level of 2.5 percent, the average CO 
level was less than 50 ppm. No data 
were available for operation at O2 levels 
less than 2.5 percent.

For residual oil-fired steam generating 
units using LEA, CO emissions data 
were available from 3 tests on 1 package 
unit having a heat input capacity of 29 
MW (100 million Btu/hour). At operating 
0 2 levels ranging from 2 to 3 percent, 
average CO emissions were less than 50 
ppm. No data were available for 
operation of O2 levels less than 2 
percent.

The review of these data indicates 
that within proper LEA limits associated 
with good steam generating unit 
operation, LEA operation does not 
increase emissions of CO outside of 
normal operating conditions. Therefore, 
LEA applied to package steam 
generating units does not lead to 
incomplete combustion products (CO, 
HC, PM, etc.).

Under the 1971 NOx standards 
(Subpart D) and under the final 
standards being adopted today, SC will 
be used as a NOx control technique for 
field-erected units firing high nitrogen 
content fuels such as coal or residual oil. 
Another data review focused on CO 
emissions from field-erected oil- and 
coal-fired units. Baseline emissions 
when SC (overfire air) was not in use 
were compared to emissions during SC 
operation.

For six residual oil-fired field-erected 
units having heat input capacities 
greater than 73 MW (250 million Btu/ 
hour), emissions of CO averaged about 
100 ppm without SC in use. With SC in 
use CO levels averaged about 100 ppm. 
There was no incremental increase in 
CO emissions due to SC for the field- 
erected units firing residual oil.

For two pulverized coal-fired field- 
erected units having heat input 
capacities greater than 73 MW (250 
million Btu/hour), emissions of CO 
averaged less than 100 ppm without SC 
in use. With SC in use, CO emissions 
averaged less than 100 ppm. There was 
no incremental increase in CO 
emissions due to SC for the field-erected 
units firing coal.

Similar to LEA, the review of LEA/SC 
applications to field-erected units also 
concluded that no noticeable increases 
in emissions of incomplete combustion 
products occurred.

In summary, the final standards are 
based on the application of LEA to 
package steam generating units, and the 
application of LEA/SC to field-erected 
units. The application of these 
technologies will not result in increases 
in emissions of incomplete combustion 
products.
National Impacts

Environmental Impacts. Several 
commenters stated that the emission 
reductions associated with the proposed 
NSPS for industrial-commercial- 
institutional steam generating units have 
been overestimated. Specifically, the 
commenters believe that the number of 
new steam generating units projected for 
construction during the first 5 years of 
the standard is too high. Also, the 
commenters stated that the emission 
levels that would occur in the absence 
of an NSPS have been exaggerated.

Over 600 new coal-, oil-, and natural 
gas-fired industrial-commercial- 
institutional steam generating units were 
projected to be constructed over the 5- 
year period 1985-1990. These projected 
new units were used in estimating the 
national impacts of the standards based 
on the Industrial Fuel Choice Analysis 
Model (IFCAM), which relies on inputs 
drawn from the Midterm Energy 
Forecasting System (MEFS) developed 
by the Energy Information 
Administration of the Department of 
Energy. These estimates included a 
breakout of industrial demands for these 
fossil fuels by region and by fuel type. 
Additionally, 120 new wood- and 
municipal solid waste-fired steam 
generating units are projected to be built 
during this same time period. The 
estimated growth of wood- and 
municipal solid waste-fired units is 
based on historical steam generating 
unit population growth data, as well as 
on growth projections by vendor and 
other industry sources. In combination, 
720 coal, oil, natural gas, wood and 
municipal-type solid waste units are 
projected to be covered by the standard 
in its first 5 years of application.

These projections are considered to 
be reasonable estimates of the number 
of new steam generating units to be 
constructed during the first 5 years of 
these standards. If this number proves 
to be overestimated, as contended by 
the commenters projected reductions in 
particulate matter and NOx emissions 
may be diminished, but the costs of the 
standards on a nationwide basis will 
also be proportionally reduced. The 
relationship between total national 
costs and total national emission 
reductions (national cost effectiveness) 
would remain basically unaffected by

the change in the number of new steam 
generating units.

The baseline used to calculate the 
emission reductions achieved under the 
particulate matter and NOx emission 
limits for steam generating units is also 
derived from the IFCAM model. The 
inputs to the model which form the 
baseline are the individual State 
implementation plan (SIP) regulations 
and the Subpart D NSPS which were 
adopted in 1971. For nonfossil fuel-fired 
steam generating units, the same 
approach as discussed above was used, 
but the calculations were done manually 
because IFCAM only analyzes impacts 
from firing fossil fuels (coal, oil and 
natural gas). As discussed in the 
preamble to the proposed standards, the 
use of SIP regulations and Subpart D 
rather than PSD permit requirements to 
determine the baseline emission levels 
may result in the impacts of the 
standards both in emission reductions 
and costs being somewhat overstated. 
However, the relative assessment of the 
costs of the standard relative to the 
emission reductions, on a nationwide 
basis, would not be affected by the 
baseline values chosen for comparison. 
Additionally, if PSD requirements were 
used as a baseline it would make the 
analysis less accurate and more difficult 
because it would require an estimate to 
be made of what PSD permit 
requirements would be with and without 
an NSPS in place. SIP regulations do not 
have to be based on assumptions and 
are clearly defined.

Another commenter stated that the 
proposed standards would have the 
effect of discouraging the retirement of 
old, less efficient steam generating units 
with higher emissions and delaying their 
replacement with new, energy efficient 
units with lower emissions. The 
particulate matter and NOx standards 
being adopted today are not expected to 
have a significant effect on the 
retirement of older steam generating 
units. Other factors, such as the cost of 
fuels, the physical condition of the 
steam generating unit* and the steam 
requirements of the industrial processes 
being served by the unit will play a 
much greater role in the decision to 
replace a steam generating unit than will 
the standards being adopted today.

Other commenters stated that the 
particulate matter emission reductions 
achieved through the proposed 
standards would be insignificant, 
constituting only a few tenths of a 
percent of the total national particulate 
matter and NOx emissions. As a 
consequence, these commenters suggest 
that the proposed standards are 
unnecessary.
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As discussed above, the category of 
industrial-commercial-institutional 
steam generating units has been listed 
as a “significant contributor" under 
Section 111 of the Clean Air Act. Section 
111 requires promulgation of standards 
reflecting best demonstrated technology 
for this source category. Industrial- 
commercial-institutional steam 
generating units, as a source category, 
are the second largest source of 
particulate matter and NOx emissions in 
the nation, ranking only behind utility 
power plant steam generating units. 
Further, they are the largest source of 
particulate matter emissions listed in the 
NSPS priority list adopted in 1980. In 
1990, new steam generating units are 
projected to emit 49,000 Mg [54,000 tons) 
of particulate matter per year in the 
absence of these standards. More than
16.000 Mg to 22,000 Mg (17,000 tons to
24.000 tons), of particulate matter 
reduction are expected to result from 
today’s standards. In addition, the steam 
generating units being regulated are 
major sources of particulate matter 
emissions, in many cases, individually 
emitting 90 Mg (100 tons) or more of 
particulate matter per year. For these 
reasons, particulate matter emissions 
from industrial-commercial-institutional 
steam generating units are appropriate 
sources for regulation under Section 111 
of the Clean Air Act.

Industrial-commercial-institutional 
steam generating units are also the 
second highest ranking source category 
for NOx emissions on the 1980 priority 
list of source categories not already 
regulated by NSPS. In 1990, new steam 
generating units are projected to emit
77.000 Mg (85,000 tons) of NOx per year 
in the absence of the standards. Of this 
amount, more than 21,000 Mg to 24,000 
Mg (23,000 tons to 26,000 tons), are 
expected to be eliminated due to the 
NOx standards adopted today. In 
addition, the steam generating units 
being regulated are major sources of 
NOx, in many cases individually 
emitting 90 Mg (100 tons) or more of NOx 
per year. For these reasons, NOx 
emissions from industrial-commercial- 
institutional steam generating units are 
appropriate sources for regulation under 
Section 111 of the Clean Air Act.

Three commenters urged that a more 
thorough assessment be performed of 
the relative impacts of the proposed 
standards compared to existing State 
regulatory programs. The commenters 
questioned whether the proposed NSPS 
will result in any significant 
improvement in air quality.

The adoption of these standards will 
result in improvements in air quality in 
two respects. First, it is projected that

the standards will result in a reduction 
in particulate matter and NOx emissions 
of more than 16,000 Mg to 22,000 Mg 
(17,000 tons to 24,000 tons) and 21,000 
Mg to 24,000 Mg (23,000 tons to 26,000 
tons) per year, respectively, from a 
baseline emission level estimated from 
current State and Federal regulations; 
Second, today’s standards will assure 
that the best demonstrated control 
technology is applied to all new units 
and that air pollution resulting from 
future growth will be minimized. To the 
extent that some States may already 
require a similar level of control, the 
estimates of emission reductions, as 
well as the estimates of the costs and 
economic impacts of emission control, 
would be diminished.

Energy Impacts. Several commenters 
stated that the proposed standards do 
not promote energy efficiency. 
Specifically, they believe that the 
standards will discourage the preheating 
of combustion air, will make it difficult 
to operate steam generating units at low 
excess air levels when using staged 
combustion, and will restrict the use of 
alternative fuels, such as gaseous and 
liquid byproducts/wastes.

The standards are not expected to 
have an adverse effect on the use of 
energy efficient steam generating unit 
technologies. As discussed above, the 
NOx standards adopted today for coal- 
fired steam generating units can be 
achieved whether the units use 
combustion air preheat or not. Natural 
gas- and oil-fired steam generating units, 
which are typically package units, are 
not commonly designed to include 
combustion air preheat. If greater 
efficiency is desired, steam generating 
unit feedwater preheat can be 
substituted for combustion air preheat.

Operation at LEA levels is included in 
the basis for each of the NOx emission 
limits being adopted today. LEA 
operation applied to any facility affected 
by these standards will improve energy 
efficiency. Additionally, available data 
show that those facilities which also use 
SC for NOx emission control can use 
that technology in combination with 
LEA while achieving efficient steam 
generating unit operation.

Finally, alternative fuels are neither 
encouraged nor discouraged as stream 
generating unit fuels by the particulate 
matter or NOx standards being adopted 
today. Existing differences in terms of 
either costs or availability will not be 
affected by these standards.

Economic Impacts. Commenters 
stated that the financially depressed 
steam generating unit and burner 
markets will be subjected to excessive 
economic risks and further market

decline if the standards force the 
premature use of SC controls on 
package natural gas- and distillate oil- 
fired steam generating units.

As discussed previously, the proposed 
NOx emission limit of 43 ng/J (0.10 
million Btu/hour) heat input for package 
natural gas- and distillate oil-fired steam 
generating units with high heat release 
rates has been revised. As adopted 
today, the emission limit for these units 
will be 86 ng/J (0.20 lb/million Btu) heat 
input. This revised standard is based on 
the use of LEA to control NOx emissions, 
rather than on the use of SC control 
technology. With this revision, the 
concerns expressed by the commenters 
concerning the widespread use of SC 
technology and the effects of the 
standards on package steam generating 
units have been addressed.
Other Considerations

Proration o f Emission Limits. One 
commenter stated that steam generating 
units capable of firing multiple fuels are 
designed according to the combustion 
requirements of the most difficult fuel to 
be fired, and that NOx emission control 
techniques ar compromised in this 
situation. Therefore, the commenter 
stated that the NOx limits applicable to 
steam generating units firing mixtures of 
fossil fuels should not be based on the 
achievable emission levels for 
individual fuels in the mixture.

As mentioned above, LEA and SC are 
the two basic combustion modification 
techniques which have formed the basis 
of the NOx standards for this source 
category. LEA is effective in controlling 
NOx formation during the combustion of 
fuels with low nitrogen contents, such as 
natural gas. SC is effective in controlling 
NOx formation during the combustion of 
high nitrogen content fuels, such as coal. 
These two techniques are compatible 
and may be use simultaneously on the 
same steam generating unit to control 
NOx emissions from the firing of 
mixtures of high nitrogen and low 
nitrogen content fossil fuels. Because of 
this compatibility and because the 
effectiveness of each technique is 
related to the amount of each fuel fired, 
NOx emission limits from the firing of 
mixtures of fossil fuels can be controlled 
to levels proportionate to the emission 
levels achievable for each fossil fuel 
alone. Therefore, the emission limit for 
steam generating units firing mixtures of 
fissil fuels is based on the prorated 
contribution of each fuel to the total 
heat input to the unit.

Emission Credits for Cogeneration. 
Several commenters urged the inclusion 
in the standard of emission credits for 
cogeneration steam generating units
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used in cogeneration systems. These 
commenters stated that the granting of 
emissions credits to industrial- 
commercial-institutional steam 
generating units which also generate 
electricity (cogenerate) would encourage 
the development of cogeneration, 
resulting in regional decreases in fuel 
usage and emissions of particulate 
matter and NOx.

As stated in the preamble to the 
proposed rule, these standards are not 
intended to either encourage or 
discourage cogeneration systems. 
Emission credits for cogeneration 
systems are not being allowed for the 
following reasons. First, an emission 
limit for cogeneration facilities which 
included a emission credit would not 
reflect the best technological system of 
emission control, as required by Section 
1 1 1  of the Clean Air Act. As required by 
the Act, these standards are based on 
technological systems that have been 
determined to offer the greatest 
emission reductions achievable at 
reasonable cost and energy impacts. To 
grant emission credits for cogeneration 
facilities would allow the use of less 
than best demonstrated technology.

Second, the construction and 
operation of cogeneration systems does 
not guarantee net emission reductions in 
all cases. In those cases where the 
cogeneration unit would meet more 
restrictive emission standards than the 
displaced utility unit, emission 
reductions would occur. However, in 
those cases where the cogeneration 
system fires fuel which is inherently 
more polluting than the fuels fired in the 
utility steam generating unit being 
displaced, or where the cogeneration 
facility is subject to a higher emission 
limit, cogeneration units may result in a 
net increase rather than a net decrease 
in emissions.

Third, the implementation of an 
emission credit would not result in cost 
savings in proportion to the emission 
increases that would result. For 
example, a 15 percent cogeneration 
credit applied to coal-fired steam 
generating units would raise the 
applicable particulate matter emission 
limit from 22 ng/J (0.05 lb/million Btu) 
heat input to 25 ng/J (0.06 lb/million Btu) 
heat input. The incremental cost- 
effectiveness of this reduction in the 
stringency of the standard is $2,230/Mg 
($2,030/ton) for a coal-fired steam 
generating unit controlled by an ESP.
For a coal-fired steam generating unit 
controlled by a fabric filter, there is no 
change in cost effectiveness resulting 
from the recognition of a credit for 
cogeneration. For wood- or solid waste- 
fired steam generating units, a 15

percent credit would raise the 
particulate matter emission limit from 43 
ng/J (0.10  lb/million Btu) heat input to 49 
ng/J 0 .12  lb/million Btu) heat input. The 
incremental cost-effectiveness of this 
reduction in stringency for a solid 
waste-fired steam generating unit 
controlled by an ESP is less than $1,650/ 
Mg ($l,500/ton). In summary, there 
would be no significant difference in the 
design or in the cost of an ESP or fabric 
filter applied to a cogeneration unit 
whether the emission credit was granted 
or not.

For cogeneration units subject to 
emission limits for NOx, combustion 
modification techniques can be 
implemented at little or no cost to the 
steam generating unit owner or operator. 
No significant economic benefits would 
result from allowing such a credit 
against the NOx emission limit. Credits 
would, however, allow for NOx emission 
increases with no cost savings.

Under the final standards, 
cogeneration units are neither 
discouraged or encouraged and, 
therefore, emission credits for 
cogeneration steam generating units are 
not granted under this standard for the 
reasons discussed above. Any site- 
specific benefits that may occur through 
cogeneration can be considered in the 
Prevention of Significant Deterioration 
(PSD) program which specifically 
addresses the site-specific impacts of air 
pollution sources.

Fluidized Bed Combustion. Several 
commenters questioned if the proposed 
standards would apply to fluidized bed 
combustion (FBC) units, and requested 
clarification on the applicable NOx 
emission limit. Under the proposed 
standard, FBC units are subject to a NOx 
emission limit of 258 ng/J (0.60 lb/ 
million Btu) heat input 
[§ 60.43b(a)(3)(ii)J. The bases for this 
emission limit included NOx emissions 
data presented in the "Technology 
Assessment Report for Industrial Boiler 
Applications: Fluidized Bed 
Combustion” (EPA-600/7-79-178e), 
"Fossil Fuel-Fired Industrial Boilers— 
Background Information Volume 1 : 
Chapters 1-9” (EPA-450/3-82-006a), 
and “Fossil Fuel-Fired Industrial 
Boilers—Background Information 
Volume 2 : Appendices” (EPA-450/3-82- 
006b).

A review of these data confirmed that 
an emission limit of 260 ng/J (0.60 lb/ 
million Btu) heat input is appropriate for 
FBC units. Therefore, under the 
promulgated standard, FBC units are 
subject to a NOx emission limit of 260 
ng/J (0.60 lb/million Btu) heat input.

Reference Method 5B. Currently, the 
performance of particulate matter

control techniques is measured with 
Reference Method 5. However, 
Reference Method 5 has been found to 
be subject to interference by sulfur 
trioxide (SO3) when measurements are 
taken downstream of a wet flue gas 
desulfurization (FGD) system. The SO3 
effectively increases measured 
particulate matter emissions above true 
values. As a result, a new reference 
method is under development— 
Reference Method 5B—that greatly 
reduces the problem of SO3 interference. 
This new reference method was 
proposed on May 29,1985 (50 FR 21863) 
and as discussed in the proposal would 
apply to Subpart Db.

Reference Method 5B consistently 
results in equivalent or lower particulate 
matter emission measurements, with the 
most significant reduction being 
observed when measuring particulate 
matter emissions in gases containing 
high SO3 levels. A comparative analysis 
shows a 35 to 50 percent reduction in 
measured particulate matter emissions 
when Reference Method 5B is used in 
place of Reference Method 5 to measure 
the performance of ESP’s when firing 
fuels which result in high concentrations 
of S03 in the flue gas.

At this time the standards being 
promulgated today do not include 
Reference Method 5B because Reference 
Method 5B has not yet been adopted. 
However, when Reference Method 5B is 
adopted it will be an applicable test 
method under Subpart Db for measuring 
particulate matter emissions 
downstream from a wet FGD system.

Similarly, the standards being 
promulgated today do not require 
compliance with Appendix F, Procedure
1 . When these new quality assurance 
procedures are finalized, they will apply 
to units covered under this subpart.

Duct Burners. Commenters noted that 
duct burners associated with steam 
generating units used in combined cycle 
gas turbine systems may have difficulty 
meeting a 43 ng/J (0.10  lb/million Btu) 
heat input standards under all load 
conditions. Duct burners are smaller 
package systems and generally have 
heat input capacities less than 73 MW 
(250 million Btu/hour). NOx formation in 
duct burners is influenced by the 
temperature and 0 2 content of the gas 
turbine exhaust. The gas turbine exhaust 
used for combustion air is about 760°C 
(1400°F), which would suggest a high 
potential for thermal NOx formation. 
However, the turbine exhaust gases are 
very low in O2 content, which would 
tend to reduce the formation of thermal 
NOx.

Based on a review of the NOx 
emissions data available from duct
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burners, the final standards limiting NOx 
emissions from duct burners firing 
natural gas and distillate oil is 
established as 86 ng/J (0.20 lb/million 
Btu) heat input and 170 ng/J (0.40 lb/ 
million Btu) heat input when residual oil 
is combusted. Following a review of the 
data, the proposed standards appeared 
overly restrictive and may not be 
achievable over all operating conditions. 
Under the final standards, owners and 
operators of duct burners are also 
required to conduct a performance test 
when requested by the Administrator. 
However, OEMS are not required and 
compliance testing on a continuous 
basis is not specified.

Owners and operators of duct burners 
are also required to conduct a 
performance test. Reference Method 20, 
which is the reference method for 
determining NOx emissions from 
stationary gas turbines, will be used to 
monitor NOx emissions during the initial 
and subsequent performance tests.

For the performance test, NOx 
emissions will be monitored 
simultaneously at the gas turbine 
exhaust and steam generating unit 
outlet. The average NOx concentration 
measured at the gas turbine exhaust 
location will be subtracted from the 
average NOx concentration measured at 
the steam generating unit outlet in order 
to determine the incremental increase of 
NOx emissions attributable to the duct 
burner.

In order to test the steam generating 
unit at maximum heat input capacity, 
the duct burner will be operated at 100 
percent load, and the gas turbine will be 
operated at the rate needed to achieve 
maximum steam production.

Background Information Document. 
The background information documents 
(BID) for the standards being adopted 
today may be obtained from the U.S.
EPA Library (MD-35), Research Triangle 
Park, North Carolina 27711, telephone 
number (919) 541-2777. Please refer to 
EPA-450/382-82-006a “Fossil Fuel-Fired 
Industrial Boilers—Background 
Information Volume 1: Chapters 1-9, 
EPA-450/3-006b “Fossile Fuel-Fired 
Industrial Boilers—Background 
Information Volume 2: Appendices,” 
EPA-450/3-82-007 “Nonfossil Fuel-Fired 
Industrial Boilers—Background 
Information,” and EPA-450/3-86-003 
“Fossil and Nonfossil Fuel-Fired 
Industrial Boilers—Background 
Information for Promulgated PM and 
NOx Standard Volume 3.” Volumes 1 
and 2 of the BID contain technical data 
that served as the bases of the proposal. 
Volume 3 of the BID contains: (1) A 
summary of all the public comments 
made on the proposed standards, and (2) 
the final Environmental Impact

Statement, which summarizes the 
impacts of the final standards.

Docket. A docket, number A-79-02, 
containing information considered in 
development of the promulgated 
standards, is available for public 
inspection between 8:00 a.m. and 4:00 
p.m., Monday through Friday, at the 
Central Docket Section (LE-131), West 
Tower Lobby, Gallery 1 , 401 M Street, 
SW., Washington, DC 20460. A 
reasonable fee may be charged for 
copying.
Administrative

The docket is an organized and 
complete file of all the information 
considered in the development of this 
rulemaking. The docket is a dynamic 
file, since material is added throughout 
the rulemaking process. The docketing 
system is intended to allow members of 
the public and affected industries to 
identify and locate documents readily 
and to participate effectively in the 
rulemaking process. The statements of 
basis and purpose of the proposed and 
promulgated standards, the responses to 
significant comments, and the contents 
of the docket (except for interagency 
review materials) will serve as the 
record in case of judicial review 
[Section 307(d)(7)(A)).

The effective date of regulation is 
November 25,1986. Section 111 of the 
Clean Air Act provides that standards of 
performance or revisions thereof 
become effective upon promulgation and 
apply to affected facilities for which 
construction or modification was 
commenced after the date of proposal 
(49 FR 25102, June 19,1984).

As prescribed by section 111, the 
promulgation of these standards is 
based on the Administrator’s 
determination that industrial- 
commercial-institutional steam 
generating units contribute significantly 
to air pollution that may reasonably be 
anticipated to endanger public health or 
welfare. In accordance with Section 117 
of the Act, publication of these 
promulgated standards was preceded by 
consultation with appropriate advisory 
committees, independent experts, and 
Federal departments and agencies.

This regulation will be reviewed 4 
years from the date of promulgation as 
required by the Clean Air Act. This 
review will include an assessment of 
such factors as the need for integration 
with other programs, the existence of 
alternative methods, enforceability, 
improvements in emission control 
technology, and reporting requirements.

Section 317 of the Glean Air Act 
requires the Administrator to prepare an 
economic impact assessment for any 
new source standard of performance

promulgated under section 111(b) of the 
Act. An economic impact assessment 
was prepared for this regulation and for 
other regulatory alternatives. All 
aspects of the assessment were 
considered in the formulation of the 
standards to ensure that cost was 
carefully considered in determining the 
best demonstrated technology. Portions 
of the economic impact assessment are 
included in the BID and additional 
information is included in the Docket.

The information collection 
requirements associated with this 
regulation (Sections 60.7, 60.11, 60.13, 
60.44b, 60.45b, 60.46b) have been 
approved by the Office of Management 
and Budget (OMB) under the provisions 
of the Paperwork Reduction Act of 1980, 
44 U.S.C. 3501 et seq and have been 
assigned OMB control number 2060- 
0072.

Under Executive Order 12291, the 
Administrator is required to judge 
whether a regulation is a “major rule” 
and therefore subject to the 
requirements for preparation of a 
regulatory impact analysis (RIA). It has 
been determined that this regulation 
would result in none of the adverse 
economic effects set forth in section 1 of 
the Order as grounds for finding a 
regulation to be a “major rule.” The 
industry-wide increase in annualized 
costs in the fifth year after the standards 
would go into effect would be less than 
$40 million, less than the $100 million 
established as the first criterion for a 
major regulation in the Order. The 
projected average increase in product 
prices of no more than 0.05 percent 
associated with the standards would not 
be considered a “major increase in costs 
or price” specified as the second 
criterion in the Order. The economic 
analysis of the standards’ effects on the 
industry did not indicate any significant 
adverse effects on competition, 
investment, productivity, employment, 
innovation, or the ability of the U.S. 
firms to compete with foreign firms (the 
third criterion in the Order). Therefore, 
this regulation is not a “major rule” 
under Executive Order 12291. This rule 
has been submitted to OMB for review 
under Executive Order 12291.

The Regulatory Flexibility Act of 1980 
requires the identification of potentially 
adverse impacts of Federal regulations 
upon small business entities. The Act 
specifically requires the completion of a 
Regulatory Flexibility Analysis in those 
instances where small business impacts 
are possible. Because these standards 
impose no adverse economic impacts on 
small businesses, a Regulatory Flexibility 
Analysis has not been conducted.
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Pursuant to the provisions of 5 U.S.C. 
605(b), I hereby certify that the proposed 
rule will not have a significant economic 
impact on a substantial number of small 
entities.
List of Subjects in 40 CFR Part 60 

Air pollution control, 
Intergovernmental relations, Reporting 
and recordkeeping requirements, 
Incorporation by reference.

Dated: October 1,1986.
Lee M. Thomas,
Administrator.

PART 60— STANDARDS OF 
PERFORMANCE FOR NEW 
STATIONARY SOURCES

1. The authority citation for Part 60 
continues to read as follows:

Authority: 42 U.S.C. 7411, 7414 and 7601(a).

2. 40 CFR Part 60 is amended by 
adding a new Subpart Db consisting of 
§ § 60.406 through 60.49b as follows: 
Subpart Db—Standards of Performance for 
Industrial-Commercial-Institutional Steam 
Generating Units
Sec.
60.40b Applicability and definition of 

affected facility.
60.41b Definitions.
60.42b [Reserved]
60.43b Standard for particulate matter.
60.44b Standard for nitrogen oxides.
60.45b (Reserved]
60.46b Compliance and performance testing 

for particulate matter and nitrogen 
oxides.

60.47b [Reserved]
60.48b Emission monitoring for particulate 

matter and nitrogen oxides.
60.49b Reporting and recordkeeping 

requirements.

Subpart Db— Standards of 
Performance for Industrial- 
Commercial-Institutional Steam 
Generating Units

§ 60.40b Applicability and definition of 
affected facility.

(a) The affected facility to which this 
subpart applies is each steam generating 
unit for which construction, 
modification, or reconstruction is 
commenced after June 19,1984, and 
which has a heat input capacity from 
fuels combusted in the steam generating 
unit of more than 29 MW (100 million 
Btu/hour), except as provided under 
paragraphs (b) through (f) of this section.

(b) Coal-fired steam generating units 
meeting both the applicability 
requirements under this subpart and the 
applicability requirements under 
Subpart D (Standards of performance 
for fossil fuel-fired steam generators;
§ 60.40) are subject to the particulate 
matter and nitrogen oxides standards

under this subpart and the sulfur dioxide 
standards under Subpart D (§ 60.43).

(c) Oil-fired steam generating units 
meeting both the applicability 
requirements under this subpart and the 
applicability requirements under 
Subpart D (Standards of performance 
for fossil fuel-fired steam generators;
§ 60.40) are subject to the nitrogen 
oxides standards under this subpart and 
the sulfur dioxide and particulate matter 
standards under Subpart D (§ 60.42 and 
§ 60.43).

(d) Steam generating units meeting the 
applicability requirements under this 
subpart and the applicability 
requirements under Subpart J 
(Standards of performance for 
petroleum refineries; § 60.104) are 
subject to the particulate matter and 
nitrogen oxides standards under this 
subpart and the sulfur dioxide standards 
under Subpart J (§ 60.104).

(e) Steam generating units meeting 
both the applicability requirements 
under this subpart and the applicability 
requirements under Subpart E 
(Standards of performance for 
incinerators; § 60.50) are subject to the 
nitrogen oxides and particulate matter 
standards under this subpart.

(f) Steam generating units meeting the 
applicability requirements under 
Subpart Da (Standards of performance 
for electric utility steam generating 
units; § 60.40a) are not subject to this 
subpart.
§ 60.41b Definitions.

As used in this subpart, all terms not 
defined herein shall have the meaning 
given them in the Act and in Subpart A 
of this part.

“Annual capacity factor” means the 
ratio between the actual heat input to a 
steam generating unit from the fuels 
listed in § 60.43b(a) or § 60.44b(a), as 
applicable, during a calendar year and 
the potential heat input to the steam 
generating unit had it been operated for 
8,760 hours at the maximum steady state 
design heat input capacity.

“Byproduct/waste” means any liquid 
or gaseous substance produced at 
chemical manufacturing plants or 
petroleum refineries, except natural gas, 
distillate oil, or residual oil, which is 
combusted in a steam generating unit for 
heat recovery or for disposal. Gaseous 
substances with carbon dioxide levels 
greater than 50 percent or carbon 
monoxide levels greater than 10 percent 
are not byproduct/waste for the 
purposes of this subpart.

“Chemical manufacturing plants” 
means industrial plants which are 
classified by the Department of 
Commerce under Standard Industrial 
Classification (SIC) Code 28.

“Coal” means all solid fuels classified 
as anthracite, bituminous, 
subbituminous, or lignite by the 
American Society of Testing and 
Materials in ASTM D388-77, Standard 
Specification for Classification of Coals 
by Rank (incorporated by reference— 
see § 60.17). Coal-derived synthetic 
fuels, including but not limited to 
solvent refined coal, gasified coal, coal- 
oil mixtures and coal-water mixtures, 
are included in this definition for the 
purposes of this subpart.

“Cogeneration system” means a 
power system which simultaneously 
produces both electrical (or mechanical) 
and thermal energy from the same 
energy source.

"Combined cycle system” means a 
system where a gas turbine provides 
exhaust gas to a heat recovery steam 
generating unit.

“Distillate oil” means fuel oils which 
contain 0.05 weight percent nitrogen or 
less and comply with the specifications 
for fuel oils number 1 and 2, as defined 
by the American Society of Testing and 
Materials in ASTM D396-78, Standard 
Specifications for Fuel Oils 
(incorporated by reference—see § 60.17).

"Duct burner” means a device which 
combusts fuel and which is placed in the 
exhaust duct of a stationary gas turbine 
to allow the firing of additional fuel 
before the exhaust gas enters a heat 
recovery steam generating unit.

“Federally enforceable” means all 
limitations and conditions which are 
enforceable by the Administrator, 
including those requirements developed 
pursuant to 40 CFR Parts 60 and 61, 
requirements within any applicable 
State Implementation Plan, and any 
permit requirements established 
pursuant to 40 CFR 52.21 or under 
regulations approved pursuant to 40 CFR 
51.18 and 40 CFR 51.24.

"Fluidized bed combustion steam 
generating unit” means a device 
wherein fuel and solid sorbent are 
distributed onto or into a bed, or series 
of beds, of aggregate for combustion and 
these materials together with solid 
products of combustion are forced 
upward in the device by the flow of 
combustion air and the gaseous 
products of combustion.

“Full capacity” means operation of 
the steam generating unit at 90 percent 
or more of the maximum steady-state 
design heat input capacity.

“Heat input” means heat derived from 
combustion of fuel in a steam generating 
unit and does not include the heat input 
from preheated combustion air, 
recirculated flue gases, or gas turbine 
exhaust gases.
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“Heat release rate” means the steam 
generating unit design heat input 
capacity (in MW or Btu/hour) divided 
by the furnace volume (in cubic meters 
or cubic feet); the furnace volume is that 
volume bounded by the front furnace 
wall where the burner is located, the 
furnace side waterwall, and extending 
to the level just below or in front of the 
first row of convection pass tubes.

“Heat transfer medium” means any 
material which is used to transfer heat 
from one point to another point.

“High heat release rate” means a heat 
release rate greater than 730,000 J/sec- 
m3 (70,000 Btu/hour-ft3).

“Lignite” means a type of coal 
classified as lignite A or lignite B by the 
American Society of Testing and 
Materials in ASTM D388-77, Standard 
Specification for Classification of Coals 
by Rank (incorporated by reference— 
see § 60.17).

“Low heat release rate” means a heat 
release rate of 730,000 J/sec-m3 (70,000 
Btu/hour-ft3) or less.

“Mass-feed stoker steam generating 
unit” means a steam generating unit 
where solid fuel is introduced directly 
into a retort or is fed directly onto a 
grate where it is combusted.

“Maximum heat input capacity” 
means the ability of a steam generating 
unit to combust a stated maximum 
amount of fuel on a steady state basis, 
as determined by the physical design 
and characteristics of the steam 
generating unit.

“Municipal-type solid waste” means 
refuse, more than 50 percent of which is 
municipal-type waste consisting of a 
mixture of paper, wood, yard wastes, 
food wastes, plastics, leather, rubber, 
and other combustible materials, and 
noncombustible materials such as glass 
and rock.

“Natural gas” means a naturally 
occurring mixture of hydrocarbon and 
nonhydrocarbon gases found in geologic 
formations beneath the earth’s surface, 
of which the principal hydrocarbon 
constituent is methane.

“Oil” means crude oil or petroleum or 
a liquid fuel derived from crude oil or 
petroleum, including distillate and 
residual oil.

“Petroleum refinery” means industrial 
plants which are classified by the 
Department of Commerce under 
Standard Industrial Classification (SIC) 
Code 29.

“Process heater” means a device 
which is primarily used to heat a 
material to initiate or promote a 
chemical reaction in which the material 
participates as a reactant or catalyst.

“Pulverized coal-fired steam 
generating unit” means a steam 
generating unit in which pulverized coal

is introduced into an air stream that 
carries the coal to the combustion 
chamber of the steam generating unit 
where it is fired in suspension. This 
includes both conventional pulverized 
coal-fired and micropulverized coal- 
fired steam generating units.

“Residual oil” means crude oil, fuel 
oils number 1 and 2 which have a 
nitrogen content of greater than 0.05 
weight percent, and all fuel oils number 
4, 5 and 6, as defined by the American 
Society of Testing and Materials in 
ASTM D396-78, Standard Specifications 
for Fuel Oils (incorporated by 
reference—see § 60.17).

“Spreader stoker steam generating 
unit” means a steam generating unit in 
which solid fuel is introduced to the 
combustion zone by a mechanism that 
throws the fuel onto a grate from above. 
Combustion takes place both in 
suspension and on the grate.

“Steam generating unit” means a 
device which combusts any fuel or 
byproduct/waste to produce steam or to 
heat water of any other heat transfer 
medium. This term includes any 
municipal-type waste incinerator with a 
heat recovery steam generating unit or 
any steam generating unit which 
combusts fuel and is part of a 
cogeneration system or a combined 
cycle system. This term does not include 
process heaters.

“Steam generating unit operating day” 
means a 24-hour period between 12:00 
midnight and the following midnight 
during which any fuel is combusted at 
any time in the steam generating unit. It 
is not necessary for fuel to be 
combusted continuously for the entire 
24-hour period.

“Wet scrubber system” means any 
emission control device which mixes an 
aqueous stream or slurry with the 
exhaust gases from a steam generating 
unit to control emissions of particulate 
matter or sulfur dioxide.

“Wood” means wood, wood residue, 
bark, or any derivative fuel or residue 
thereof, in any form, including, but not 
limited to, sawdust, sanderdust, wood 
chips, scraps, slabs, millings, shavings, 
and processed pellets made from wood 
or other forest residues.
§ 60.42b [Reserved]

§ 60.43b Standard for particulate matter.
(a) On and after the date on which the 

initial performance test is completed or 
is required to be completed under § 60.8 
of this part, whichever date comes first, 
no owner or operator of an affected 
facility which combusts coal or 
combusts mixtures of coal with other 
fuels, shall cause to be discharged into 
the atmosphere from that affected

facility any gases which contain 
particulate matter in excess of the 
following emission limits:

(1) 22 nanograms per joule (0.05 lb/ 
million Btu) heat input;

(1) If the affected facility combusts 
only coal, or

(ii) If the affected facility combusts 
coal and other fuels and has an annual 
capacity factor for the other fuels of 10 
percent (0.10) or less.

(2) 43 nanograms per joule (0.10 lb/ 
million Btu) heat input if the affected 
facility combusts coal and other fuels 
and has an annual capacity factor for 
the other fuels greater than 10 percent 
(0.10) and is subject to a Federally 
enforceable requirement limiting 
operation of the affected facility to an 
annual capacity factor greater than 10 
percent (0.10) for fuels other than coal.

(3) 86 nanograms per joule (0.20 lb/ 
million Btu) heat input if the affected 
facility combusts coal or coal and other 
fuels and

(i) Has an annual capacity factor for 
coal or coal and other fuels of 30 percent 
(0.30) or less,

(ii) Has a.maximum heat input 
capacity of 73 MW (250 million Btu/ 
hour) or less,

(iii) Has a Federally enforceable 
requirement limiting operation of the 
affected facility to an annual capacity 
factor 30 percent (0.30) or less for coal or 
coal and other solid fuels, and

(iv) Construction of the affected 
facility commenced after June 19,1984 
and before November 25,1986.

(b) On or after the date on which the 
initial performance test is completed or 
is required to be completed under § 60.8 
of this part, whichever date comes first, 
no owner or operator of an affected 
facility which combusts wood, or wood 
with other fuels, except coal, shall cause 
to be discharged from that affected 
facility any gases which contain 
particulate matter in excess of the 
following emission limits:

(1) 43 nanograms per joule (0.10 lb/ 
million Btu) heat input if the affected 
facility has an annual capacity factor 
greater than 30 percent (0.30) for wood.

(2) 86 nanograms per joule (0.20 lb/ 
million Btu) heat input if

(i) The affected facility has an annual 
capacity factor of 30 percent (0.30) or 
less for wood,

(ii) Is subject to a Federally 
enforceable requirement limiting 
operation of the affected facility to an 
annual capacity factor 30 percent (0.30) 
or less for wood, and

(iii) Has a maximum heat input 
capacity of 73 MW (250 million Btu/ 
hour) or less.
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(c) On and after the date on which the 
initial performance test is completed or 
is required to be completed under § 60.8 
of this part, whichever date comes first, 
no owner or operator of an affected 
facility which combusts municipal-type 
solid waste or mixtures of municipal- 
type solid waste with other fuels, shall 
cause to be discharged into the 
atmosphere from that affected facility 
any gases which contain particulate 
matter in excess of the following 
emission limits:

(1) 43 nanograms per joule (0.10 lb/ 
million Btu] heat input;

(1) If the affected facility combusts 
only municipal-type solid waste, or

(ii) If the affected facility combusts 
municipal-type solid waste and other 
fuels and has an annual capacity factor 
for the other fuels of 10 percent (0.10) or 
less.

(2) 86 nanograms per joule (0.20 lb/ 
million Btu) heat input if the affected 
facility combusts municipal-type solid 
waste or municipal-type solid waste and 
other fuels; and

(i) Has an annual capacity factor for 
municipal-type solid waste and other 
fuels of 30 percent (0.30) or less,

(ii) has a maximum heat input 
capacity of 73 MW (250 million Btu/ 
hour) or less,

(iii) Has a Federally enforceable 
requirement limiting operation of the 
affected facility to an annual capacity 
factor of 30 percent (0.30) for municipal- 
type solid waste, or municipal-type solid 
waste and other fuels, and

(iv) Construction of the affected 
facility commenced after June 19,1984 
but before November 25,1986.

(d) For the purposes of this section, 
the annual capacity factor is determined 
by dividing the actual heat input to the 
steam generating unit during the 
calendar year from the combustion of 
coal, wood, or municipal-type solid 
waste, and other fuels, as applicable, by 
the potential heat input to the steam 
generating unit if the steam generating 
unit had been operated for 8,760 hours at 
the maximum design heat input 
capacity.

(e) On and after the date on which the 
initial performance test is completed or 
is required to be completed under § 60.8 
of this part, whichever date comes first, 
no owner or operator of an affected 
facility subject to the particulate matter 
emission limits under paragraphs (a), (b) 
or (c) of this section shall cause to be 
discharged into the atmosphere any 
gases which exhibit greater than 20 
percent opacity (6-minute average), 
except for one 6-minute period per hour 
of not more than 27 percent opacity.

§ 60.44b Standard for nitrogen oxides.
(a) On and after the date on which the 

initial performance test is completed or 
is required to be completed under § 60.8 
of this part, whichever date comes first, 
no owner or operator of an affected 
facility subject to the provisions of this 
section which combusts only coal, oil, or 
natural gas shall cause to be discharged 
into the atmosphere from that affected 
facility any gases which contain 
nitrogen oxides in excess of the 
following emission limits:

[Figures in parentheses represent Ib/m illion Btu heat input]

Fuei/Steam  generating unit type Nitrogen 
o xide1

(1) Natural gas and d istillate o il, except (4): 
(i) Low heat release rate................... ............ 43(0.10) 

86(0.20)

130(0 30)

tii) High heat release rate ........................
(2) Residual oil:

(i) Low heat release rate.................................
(ii) High heat release ra te .......................... ..... 170(0.40)

210(0.50)

260(0.60)
300(0.70)
260(0.60)

340(0 80)

(3) Coal:
(i) Mass-feed stoker........................................
(ii) Spreader stoker and fluidized bed com­

bustion .......................................................
(iii) Pulverized co a l..........................................
(iv) Lignite, except (v)..............
(v) Lignite mined in North Dakota, South 

Dakota, or Montana and combusted in a 
slag tap furnace...........................................

(vi) Coal-derived synthetic fu e ls..................... 210(0.50)

86(0.20)
170(0.40)

(4) Duct burner used in a combined cycle 
system:

(i) Natural gas and d istillate o il.......................
(it) Residual o il............................................

* Em ission lim its nanograms per joule heat input.

(b) On and after the date on which the 
initial performance test is completed or 
is required to be completed under § 60.8 
of this part, whichever date comes first, 
no owner or operator of an affected 
facility which simultaneously combusts 
mixtures of coal, oil, or natural gas shall 
cause to be discharged into the 
atmosphere from that affected facility 
any gases which contain nitrogen oxides 
in excess of a limit determined by use of 
the following formula:
E no*= ((ELgo X Hg0) +  JEI^ X Hre)+ (EL. X H.)] / 

Ht 
where:
Eno* is the nitrogen oxides emission limit,
ELg0 is the appropriate emission limit from 

paragraph (a)(1) for combustion of 
natural gas or distillate oil,

Hg0 is the heat input from combustion of 
natural gas or distillate oil,

ELro is the appropriate emission limit from 
paragraph (a)(2) for combustion of 
residual oil,

Hro is the heat input from combustion of 
residual oil,

EL. is the appropriate emission limit from 
paragraph (a)(3) for combustion of coal, 

Hc is the heat input from combustion of coal, 
and

Ht is the total heat input to the steam
generating unit from combustion of coal, 
oil, and natural gas.

(c) On and after the date on which the 
initial performance test is completed or

is required to be completed under § 60.8 
of this part, whichever comes first, no 
owner or operator of an affected facility 
which simultaneously combusts coal or 
oil, or a mixture of these fuels with 
natural gas, and wood, municipal-type 
solid waste, or any other fuel shall 
cause to be discharged into the 
atmosphere any gases which contain 
nitrogen oxides in excess of the 
emission limit for the coal or oil, or 
mixture of these fuels with natural gas 
combusted in the affected facility, as 
determined pursuant to paragraph (a) or
(b) of this section, unless the affected 
facility has an annual capacity factor for 
coal or oil, or mixture of these fuels with 
natural gas of 10 percent (0.10) or less 
and is subject to a Federally enforceable 
requirement which limits operation of 
the facility to an annual capacity factor 
of 10 percent (0.10) or less for coal, oil, 
or a mixture of these fuels with natural 
gas.

(d) On and after the date on which the 
initial performance test is completed or 
is required to be completed under § 60.8 
of this part, whichever date comes first, 
no owner or operator of an affected 
facility which simultaneously combusts 
natural gas with wood, municipal-type

' solid waste, or other solid fuel, except 
coal, shall cause to be discharged into 
the atmosphere from that affected 
facility any gases which contain 
nitrogen oxides in excess of 130 
nanograms per joule (0.30 lb/million Btu) 
heat input unless the affected facility 
has an annual capacity factor for 
natural gas of 10 percent or less and is 
subject to a Federally enforceable 
requirement which limits operation of 
the affected facility to an annual 
capacity factor of 10 percent (0.10) or 
less for natural gas.

(e) On and after the date on which the 
initial performance test is completed or 
is required to be completed under § 60.8 
of this part, whichever date comes first, 
no owner or operator of an affected 
facility which simultaneously combusts 
coal, oil, or natural gas with byproduct/ 
wastes shall cause to be discharged into 
the atmosphere from that affected 
facility any gases which contain 
nitrogen oxides in excess of an emission 
limit determined by the following 
formula unless the affected facility has 
an annual capacity factor for coal, oil, 
and natural gas of 10 percent (0.10) or 
less and is subject to a Federally 
enforceable requirement which limits 
operation of the affected facility to an 
annual capacity factor of 10 percent 
(0.10) or less:
E no* = l(ELg0 X H,0) +  (EI^X Hro) +  (EL.x H.)]/ 

Ht
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where:
Eno* is the nitrogen oxides emission limit, 
EL*, is the appropriate emission limit from 

paragraph (a)(1) for combustion of 
natural gas or distillate oil 

Hg0 is the heat input from combustion of 
natural gas, distillate oil and gaseous 
byproduct/waste.

ELro is the appropriate emission limit from 
paragraph (a)(2) for combustion of 
residual oil,

Hre is the heat input from combustion of 
residual oil and/or liquid byproduct/ 
waste.

ELc is the appropriate emission limit from 
paragraph (a)(3) for combustion of coal, 

He is the heat input from combustion of coal, 
and

Ht is the total heat input to the steam 
generating unit from combustion of 
natural gas, oil, coal, and byproduct/ 
waste.

(f) Any owner or operator of an 
affected facility which combusts 
byproduct/waste with either natural gas 
or oil may petition the Administrator 
within 180 days of the initial startup of 
the affected facility to establish a 
nitrogen oxides emission limit which 
shall apply specifically to that affected 
facility when the byproduct/waste is 
combusted. The petition shall include 
sufficient and appropriate data, as 
determined by the Administrator, such 
as nitrogen oxides emissions from the 
affected facility, waste composition 
(including nitrogen content), and 
combustion conditions to allow the 
Administrator to confirm that the 
affected facility is unable to comply 
with the emission limits in paragraph (e) 
of this section and to determine the 
appropriate emission limit for the 
affected facility.

(1) Any owner or operator of an 
affected facility petitioning for a facility- 
specific nitrogen oxides emission limit 
pursuant to this section shall:

(i) Demonstrate compliance with the 
emission limits for natural gas and 
distillate oil in paragraph (a)(1) or for 
residual oil in paragraph (a)(2), as 
appropriate, by conducting a 30-day 
performance test as provided in
§ 60.46b(e). During the performance test 
only natural gas, distillate oil, or 
residual oil shall be combusted in the 
affected facility; and

(ii) Demonstrate that the affected 
facility is unable to comply with the 
emission limits for natural gas and 
distillate oil in paragraph (a)(1) or for 
residual oil in paragraph (a)(2), as 
appropriate, when gaseous or liquid 
byproduct/waste is combusted in the 
affected facility under the same 
conditions and using the same 
technological system of emission 
reduction applied when demonstrating 
compliance under subparagraph (i).

(2) The nitrogen oxides emission 
limits for natural gas or distillate oil in 
paragraph (a)(1) or for residual oil in 
paragraph (a)(2), as appropriate, shall be 
applicable to the affected facility until 
and unless the petition is approved by 
the Administrator. If the petition is 
approved by the Administrator, a 
facility-specific nitrogen oxides 
emission limit will be established at the 
nitrogen oxides emission level 
achievable when the affected facility is 
combusting coal, oil, natural gas and 
byproduct/waste in a manner which the 
Administrator determines to be 
consistent with minimizing nitrogen 
oxides emissions.

(g) Any owner or operator of an 
affected facility which combusts 
hazardous waste (as defined by 40 CFR 
Part 261 or 40 CFR Part 761) with natural 
gas or oil may petition the Administrator 
within 180 days of the initial startup of 
the affected facility for a waiver from 
compliance with the nitrogen oxides 
emission limit which applies specifically 
to that affected facility. The petition 
must include sufficient and appropriate 
data, as determined by the 
Administrator, on nitrogen oxides 
emissions from the affected facility, 
waste destruction efficiencies, waste 
composition (including nitrogen 
content), the quantity of specific wastes 
to be combusted and combustion 
conditions to allow the Administrator to 
determine if the affected facility is able 
to comply with the nitrogen oxides 
emission limits required by this section. 
The owner or operator of the affected 
facility shall demonstrate that when 
hazardous waste is combusted in the 
affected facility, thermal destruction 
efficiency requirements for hazardous 
waste specified in an applicable 
Federally enforceable requirement 
preclude compliance with the nitrogen 
oxides emission limits of this section.
The nitrogen oxides emission limits for 
natural gas or distillate oil in paragraph
(a)(1) or for residual oil in paragraph
(a)(2), as appropriate, is applicable to 
the affected facility until and unless the 
petition is approved by the 
Administrator. (See 40 CFR 761.70 for 
regulations applicable to the 
incineration of materials containing 
polychlorinated biphenyls (PCB’s).)
§ 60.45b [Reserved]

§ 60.46b Compliance and performance 
testing for particulate matter and nitrogen 
oxides.

(a) The particulate matter emission 
standards and opacity limits under 
§ 60.43b apply at all times except during 
periods of startup, shutdown, or 
malfunction. The nitrogen oxides

emission standards under § 60.44b apply 
at all times.

(b) Compliance with the particulate 
matter emission standards under
§ 60.43b shall be determined through 
performance testing as described in 
paragraph (d) of this section.

(c) Compliance with the nitrogen 
oxides emission standards under
§ 60.44b shall be determined through 
performance testing as described in 
paragraph (e) or (f) of this section.

(d) The following procedures and 
reference methods are used to determine 
compliance with the standards for 
particulate matter emissions under
§ 60.43b.

(1) Reference Method 3 is used for gas 
analysis when applying Reference 
Method 5 or Reference Method 17.

(2) Reference Method 5 or Reference 
Method 17 shall be used to measure the 
concentration of particulate matter and 
the associated moisture content as 
follows:

(i) Reference Method 5 at all facilities; 
or

(ii) Reference Method 17 at facilities 
where the stack gas temperature at the 
sampling location does not exceed an 
average temperature of 160*C (320°F). 
Reference Method 17 shall not be used 
at affected facilities with wet scrubber 
systems if the effluent gas is saturated 
or laden with water droplets.

(3) Reference Method 1 is used to 
select the sampling site and the number 
of traverse sampling points. The 
sampling time for each run is at least 120 
minutes and the minimum sampling 
volume is 1.7 dsem (60 dsef) except that 
smaller sampling times or volumes may 
be approved by the Administrator when 
necessitated by process variables or 
other factors.

(4) For Reference Method 5, the 
temperature of the sample gas in the 
probe and filter holder is monitored and 
is maintained at 160°C (320°F).

(5) For determination of particulate 
emissions, the oxygen or carbon dioxide 
sample is obtained simultaneously with 
each run of Reference Method 5 or 
Reference Method 17 by traversing the 
duct at the same sampling location.

(6) For each run using Reference 
Method 5 or Reference Method 17, the 
emission rate expressed in nanograms 
per joule heat input is determined using:

(i) The oxygen or carbon dioxide 
measurements and particulate matter 
measurements obtained under this 
section,

(ii) The dry basis Fc factor, and
(iii) The dry basis emission rate 

calculation procedure contained in 
Reference Method 19 (Appendix A).
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(7) Reference Method 9 is used for 
determining the opacity of stack 
emissions.

(e) To determine compliance with the 
emission limits for nitrogen oxides 
required under § 60.44b, the owner or 
operator of an affected facility shall 
conduct the performance test as 
required under § 60.8 using the 
continuous system for monitoring 
nitrogen oxides under § 60.48(b).

(i) For the initial compliance test, 
nitrogen oxides from the steam 
generating unit are monitored for 30 
Successive steam generating unit 
operating days and the 30-day average 
emission rate is used to determine 
compliance with the nitrogen oxides 
emission standards under § 60.44b. The 
30-day average emission rate is 
calculated as the average of all hourly 
emissions data recorded by the 
monitoring system during the 30-day test 
period.

(ii) Following the date on which the 
initial performance test is completed or 
is required to be completed under § 60.8 
of this part, whichever date comes first, 
the owner or operator of an affected 
facility which fires coal or which fires 
residual oil having a nitrogen content 
greater than 0.30 weight percent shall 
determine compliance with the nitrogen 
oxides emission standards under
§ 60.44b on a continuous basis through 
the use of a 30-day rolling average 
emission rate. A new 30-day rolling 
average emission rate is calculated each 
steam generating unit operating day as 
the average of all of the hourly nitrogen 
oxides emission data for the preceding 
30 steam generating unit operating days.

(iii) Following the date on which the 
initial performance test is completed or 
is required to be completed under § 60.8 
of this part, whichever date comes first, 
the owner or operator of an affected 
facility which has a heat input capacity 
greater than 73 MW (250 million Btu/ 
hour) and which fires natural gas, 
distillate oil, or residual oil having a 
nitrogen Content of 0.30 weight percent 
or less shall determine compliance with 
the nitrogen oxides standards under
§ 60.44b on a continuous basis through 
the use of a 30-day rolling average 
emission rate. A new 30-day rolling 
average emission rate is calculated each 
steam generating unit operating day as 
the average of all of the hourly nitrogen 
oxide emission data for the preceding 30 
steam generating unit operating days.

(iv) Following the date on which the 
initial performance test is completed or 
required to be completed under § 60.8 of 
this part, whichever date comes first, the 
owner or operator of an affected facility 
which has a heat input capacity of 73 
MW (250 million Btu/hour) or less and

which fires natural gas, distillate oil, or 
residual oil having a nitrogen content of
0.30 weight percent or less shall 
determine compliance with the nitrogen 
oxides standards under § 60.44b through 
the use of a 30-day performance test 
when requested by EPA. During periods 
when performance tests are not 
requested by EPA, nitrogen oxides 
emissions data collected pursuant to 
§ 60.48b(g)(l) or § 60.48b(g)(2) are used 
to calculate a 30-day rolling average 
emission rate on a daily basis and to 
prepare excess emission reports, but 
will not be used to determine 
compliance with the nitrogen oxides 
emission standards. A new 30-day 
rolling average emission rate is 
calculated each steam generating unit 
operating day as the average of all of 
the hourly hitrogen oxides emission data 
for the preceding 30 steam generating 
unit operating days.

(v) If the owner or operator of an 
affected facility which fires residual oil 
does not sample and analyze the 
residual oil for nitrogen content, as 
specified in § 60.49b(e), the requirements 
of paragraph (iii) of this section apply 
and the provisions of paragraph (iv) of 
this section are inapplicable.

(f) To determine compliance with the 
emission limit for nitrogen oxides 
required by § 60.44b(a)(4) for duct 
burners used in combined cycle systems, 
the owner or operator of an affected 
facility shall conduct the performance 
test required under § 60.8 using the 
nitrogen oxides and oxygen 
measurement procedures in 40 CFR Part 
60 Appendix A, Method 20. During the 
performance test, one sampling site shall 
be located as close as practical to the 
exhaust of the turbine, as provided by 
section 6.1.1 of Reference Method 20. A 
second sampling site shall be located at 
the outlet to the steam generating unit. 
Measurements of nitrogen oxides and 
oxygen shall be taken at these two 
sampling sites simultaneously during the 
performance test. The nitrogen oxides 
emission rate from the combined cycle 
system shall be calculated by 
subtracting the nitrogen oxides emission 
rate measured at the sampling site at the 
outlet from the turbine from the nitrogen 
oxides emission rate measured at the 
sampling site at the outlet from the 
steam generating unit.
§ 60.47b [Reserved]

§ 60.48b Emission monitoring for 
particulate matter and nitrogen oxides.

(a) The owner or operator of an 
affected facility subject to the opacity 
standard under § 60.43b shall install, 
calibrate, maintain and operate a 
continuous monitoring s^ystem for

measuring the opacity of emissions 
discharged to the atmosphere and 
record the output of the system.

(b) Except as provided in paragraphs
(g) and (h) of this section, the owner or 
operator of an affected facility subject to 
the nitrogen oxides standard of
§ 60.44b(a) shall install, calibrate, 
maintain, and operate a continuous 
monitoring system for measuring 
nitrogen oxides emissions discharged to 
the atmosphere and record the output of 
the system.

(c) The continuous monitoring systems 
required under paragraph (b) of this 
section shall be operated and data 
recorded during all periods of operation 
of the affected facility except for 
continuous monitoring system 
breakdowns, repairs, calibration checks, 
and zero and span adjustments.

(d) The 1-hour average nitrogen 
oxides emission rates measured by the 
continuous nitrogen oxides monitor 
required by paragraph (b) of this section 
and required under § 60.13(h) shall be 
expressed in nanograms per joule or lb/ 
million Btu heat input and shall be used 
to calculate the average emission rates 
under § 60.44b. The 1-hour averages 
shall be calculated using the data points 
required under § 60.13(b). At least 2 data 
points must be used to calculate each 1- 
hour average.

(e) The procedures under § 60.13 shall 
be followed for installation, evaluation, 
and operation of the continuous 
monitoring systems.

(1) For affected facilities burning coal, 
wood or municipal-type solid waste, the 
span value for a continuous monitoring 
system for measuring opacity shall be 
between 60 and 80 percent.

(2) For affected facilities burning coal, 
oil, or natural gas, the span value for 
nitrogen oxides is determined as 
follows:

Fuel Span values for 
nitrogen oxides (PPM)

500
Ol! ..... .̂......................................... 500

1,000
500<x+y)+1.000z

where:
x is the fraction of total heat input derived 

from natural gas,
y is the fraction of total heat input derived 

from oil, and
z is the fraction of total heat input derived 

from coal.
(3) All span values computed under 

paragraph (e)(2) of this section for 
burning combinations of regulated fuels 
are rounded to the nearest 500 ppm.

(f) When nitrogen oxides emission 
data are not obtained because of
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continuous monitoring system 
breakdowns, repairs, calibration checks 
and zero and span adjustments, 
emission data will be obtained by using 
standby monitoring systems, Reference 
Method 7, Reference Method 7A, or 
other approved reference methods to 
provide emission data for a minimum of 
75 percent of the operating hours in each 
steam generating unit operating day, in 
at least 22 out of 30 successive steam 
generating unit operating days,

(g) The owner or operator of an 
affected facility which has a heat input 
capacity of 73 MW (250 million Btu/ 
hour) or less, and which has an annual 
capacity factor for residual oil haying a 
nitrogen content of 0.30 weight percent 
or less, natural gas, distillate oil, or any 
mixture of these fuels, greater than 10 
percent (0.10) shall:

(1) Comply with the provisions of 
paragraphs (b), (c), (d), (e)(2), (e)(3), and
(f) of this section, or

(2) Monitor steam generating unit 
operating conditions and predict 
nitrogen oxides emission rates as 
specified in a plan submitted pursuant 
to § 60.49b(c).

(h) The owner or operator of an 
affected facility which is subject to the 
nitrogen oxides standards of
§ 60.44b(a)(4) is not required to install or 
operate a continuous monitoring system 
to measure nitrogen oxides emissions.
(A pproved  by  th e  O ffice o f M an ag em en t a n d  
B udget u n d e r con tro l nu m b er 2060-0072)

§ 60.49b Reporting and recordkeeping 
requirements.

(a) The owner or operator of each 
affected facility shall submit notification 
of the date of initial startup, as provided 
by § 60.7. This notification shall include:

(1) Identification of the fuels to be 
combusted in the affected facility, and

(2) The design heat input capacity 
and, if applicable, a copy of any 
Federally enforceable requirement 
which limits the annual capacity factor 
for any fuel or mixture of fuels listed in 
§ 60.43b, or for any fuel or mixture of 
fuels listed in § 60.44b.

(3) [Reserved]
(4) [Reserved]
(b) For facilities subject to the 

particulate matter and nitrogen oxides 
emission limits under § 60.43b and
§ 60.44b, the performance test data from 
the initial performance test and the 
performance evaluation of the 
continuous emission monitors (using the 
applicable performance specifications in 
Appendix B) shall be submitted to the 
Administrator by the owner or operator 
of the affected facility.

(c) The owner or operator of each 
affected facility subject to the nitrogen 
oxides Standard of 60.44b who seeks to

demonstrate compliance with those 
standards through the monitoring of 
steam generating unit operating 
conditions pursuant to the provisions of 
§ 60,48b(g){2) shall submit to the 
Administrator for approval a plan which 
identifies the operating conditions to be 
monitored under § 60.48b(g)(2) and the 
records to be maintained under 
§ 60.49b(j). This plan shall be submitted 
to the Administrator for approval within 
360 days of the initial startup of the 
affected facility. The plan shall:

(1) Identify the specific operating 
conditions to be monitored and the 
relationship between these operating 
conditions and nitrogen oxides emission 
rates (i.e., nanograms per joule or 
pounds per million Btu heat input).
Steam generating unit operating 
conditions include, but are not limited 
to, degree of staged combustion (i.e., the 
ratio of primary air to secondary and/or 
tertiary air) and the level of excess air 
(i.e., flue gas oxygen level);

(2) Include the data and information 
which the owner or operator used to 
identify the relationship between 
nitrogen oxides emission rates and these 
operating conditions;

(3) Identify how these operating 
conditions, including steam generating 
unit load, will be monitored under
§ 60.48b(g] on an hourly basis by the 
owner or operator during the period of 
operation of the affected facility; the 
quality assurance procedures or 
practices that will be employed to 
ensure that the data generated by 
monitoring these operating conditions 
will be representative and accurate; and 
the type and format of the records of 
these operating conditions, including 
steam generating unit load, that will be 
maintained by the owner or operator 
under § 60.49b(j). If the plan is approved, 
the owner or operator shall maintain 
records of predicted nitrogen oxide 
emission rates and the monitored 
operating conditions, including steam 
generating unit load, identified in the 
plan.

(d) The owner or operator of an 
affected facility shall record and 
maintain records of the amounts of all 
fuels fired during each day and calculate 
the annual capacity factor for coal, oil, 
natural gas, wood, and municipal-type 
solid waste for each calendar quarter.

(e) For affected facilities which fire 
residual oil having a nitrogen content of
0.3 weight percent or less; have heat 
input capacities of 73 MW (250 million 
Btu/hour) or less; and monitor nitrogen 
oxides emissions or steam generating 
unit operating conditions pursuant to
§ 60.48b(g), the owner or operator shall 
maintain records of the nitrogen content 
of the oil fired in the affected facility

and calculate the average fuel nitrogen 
content on a per calendar quarter basis. 
The nitrogen content shall be 
determined using A STM Method D3431- 
80, Test Method for Trace Nitrogen in 
Liquid Petroleum Hydrocarbons 
(incorporated by reference—see § 60.17), 
or fuel specification data obtained from 
fuel suppliers. If residual oil blends are 
being fired, fuel nitrogen specifications 
may be prorated based on the ratio of 
residual oils of different nitrogen 
content in the fuel blend.

(f) For facilities subject to the opacity 
standard under § 60.43b, the owner or 
operator shall maintain records of 
opacity.

(g) For facilities subject to nitrogen 
oxides standards under § 60.44b, the 
owner or operator shall maintain 
records of the following information for 
each steam generating unit operating 
day:

(1) Calendar date.
(2) The average hourly nitrogen oxides 

emission rates (nanograms per joule or 
pounds per million Btu heat input) 
measured or predicted.

(3) The 30-day average nitrogen ; 
oxides emission rates (nanograms per 
joule or lb/million Btu heat input) 
calculated at the end of each steam 
generating unit operating day from the 
measured or predicted hourly nitrogen 
oxide emission rates for the preceding 
30 steam generating unit operating days.

(4) Identification of the steam 
generating unit operating days when the 
calculated 30-day average nitrogen 
oxides emission rates are in excess of 
the nitrogen oxides emissions standards 
under § 60.44b, with the reasons for such 
excess emissions as well as a 
description of corrective actions taken.

(5) Identification of the steam 
generating unit operating days for which 
pollutant data have not been obtained, 
including reasons for not obtaining 
sufficient data and a description of , 
corrective actions taken.

(6) Identification of the times when 
emission data have been excluded from 
the calculation of average emission 
rates and the reasons for excluding data.

(7) Identification of “F” factor used for 
calculations, method of determination, 
and type of fuel combusted.

(8) Identification of the times when 
the pollutant concentration exceeded 
full span of the continuous monitoring 
system.

(9) Description of any modifications to 
the continuous monitoring system which 
could affect the ability of the continuous 
monitoring system to comply with 
Performance Specifications 2 or 3.

(h) The owner or operator of any 
affected facility in any category listed
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below in paragraphs (h)(1) and (h)(2) of 
this section is required to submit excess 
emission reports for any calendar 
quarter during which there are excess 
emissions from the affected facility. If 
there are no excess emissions during the 
calendar quarter, the owner or operator 
shall submit a report semiannually 
stating that no excess.emissions 
occurred during the semiannual 
reporting period.

(1) Any affected facility subject to the 
opacity standards under § 60.43b(e) or 
to the operating parameter monitoring 
requirements under § 60.13(i)(l).

(2) Any affected facility which is 
subject to the nitrogen oxides standard 
of § 60.44b; fires natural gas, distillate 
oil, or residual oil with a nitrogen 
content of 0.3 percent or less; and has a 
heat input capacity of 73 MW (250 
million Btu/hour) or less, and is required 
to monitor nitrogen oxides emissions on 
a continuous basis pursuant to
§ 60.48b(g)(l) or steam generating unit 
operating conditions pursuant to 
§ 60.48b(g)(2).

(3) For the purpose of § 60.43b, excess 
emissions are defined as all 6-minute 
periods during which the average 
opacity exceeds the opacity standards 
under § 60.43b(f).

(4) For purposes of § 60.48b(g)(l), 
excess emissions are defined as any 
calculated 30-day rolling average 
nitrogen oxides emission rate, as 
determined pursuant to § 60.46b(e), 
which exceeds the applicable emission 
limits in § 60.44b.

(i) The owner or operator of any 
affected facility subject to the 
continuous monitoring requirements for 
nitrogen oxides pursuant to § 60.48(b) 
shall submit a quarterly report 
containing the information recorded 
pursuant to paragraph (b) of this section.

(j) [Reserved]
(k) [Reserved]
(l) [Reserved]
(m) All records required under this 

section shall be maintained by the 
owner or operator of the affected facility 
for a period of 2 years following the date 
of such record.
(Approved by the Office of Management and 
Budget under control number 2060-0072)

3. Section 60.17 is amended by 
revising paragraphs (a)(1) and (a)(10) 
and adding paragraph (a)(47), as 
follows:
§60.17 «Incorporation by reference.
* * * * *

(a) * * *
(1) ASTM D388-77, Standard 

Specification for Classification of Coals 
by Rank, incorporation by reference

(IBR) approved for §§ 60.41(f), 60.45(f)(4)
(i), (ii), (vi), 60.41a, 60.251 (b), (c), 60.41b.

(10) ASTM D396-78, Standard 
Specification for Fuel Oils, IBR 
approved for §§ 60.111(b), 60.111a(b), 
60.41b.
* ★  *  it . it

(47) ASTM D3431-80, Standard Test 
Method for Tracje Nitrogen in Liquid 
Petroleum Hydrocarbons 
(microcoulometric method), IBR 
approved for § 60.49(e).
[FR Doc. 86-25585 Filed 11-24-86; 8:45 am] 
BILLING CODE 6560-50-M

40 CFR Part 60 

[AD-FRL-3109-1]

Standards of Performance for New 
Stationary Sources; Industrial- 
Commercial-Institutional Steam 
Generating Units

AGENCY: Environmental Protection 
Agency (EPA). 
a c t io n : Final rule.
s u m m a r y : This action amends the 
priority list for regulation under section 
111 of the Clean Air Act by expanding 
the source category of industrial fossil 
fuel-fired steam generators to cover all 
steam generators, including both fossil 
and nonfossil fuel-fired steam 
generators, as well as steam generators 
used in industrial, commercial, and 
institutional applications. This 
amendment is based on the 
Administrator’s determination that 
industrial-commercial-institutional 
steam generating units contribute 
significantly to air pollution which may 
reasonably be anticipated to endanger 
public health or welfare. The intended 
effect of this action is to include 
nonfossil fuel-fired and commercial/ 
institutional steam generatingunits in 
the source category for which standards 
of performance are beingpublished 
elsewhere in today’s Federal Register. 
DATE: Effective November 25,1986.

Under section 307(b)(1) of the Clean 
Air Act, judicial review of theactions 
taken by this notice is available only by 
the filing of a petition for review in the 
U.S Court of Appeals for the District of 
Columbia Circuit within 60 days of 
today’s publication of this rule. Under 
section 307(b)(2) of the Clean Air Act, 
the requirements that are the subject of 
today’s notice may not be challenged 
later in civil or criminal proceedings 
brought by EPA to enforce these 
requirements.
ADDRESSES: The background 
information documents may be obtained

from the U.S. EPA Library (MD-35), 
Research Triangle Park, North Carolina 
27711, (919) 541-2777.

Docket number A-79-02 is available 
for public inspection between 8:00 a.m. 
and 4:00 p.m. Monday through Friday at 
EPA’s Central Docket Section (LE-131), 
West Tower Lobby, Gallery 1, 401 M 
Street, SW., Washington, DC.

See “ SUPPLEMENTARY INFORMATION” 
for further details.
FOR FURTHER INFORMATION CONTACT:
Mr. Fred Porter or Mr. Walter 
Stevenson, Standards Development 
Branch, Emission Standards and 
Engineering Division (MD-13), U.S. 
Environmental Protection Agency, 
Research Triangle Park, North Carolina 
27711, telephone (919) 541-5578.
SUPPLEMENTARY INFORMATION: The 
Clean Air Act establishes a program 
under section 111 to develop standards 
of performance for new sources within 
categories of stationary sources which 
the Administrator determines may 
contribute significantly to air pollution 
which may reasonably be anticipated to 
endanger public health or welfare. Such 
source categories are referred to as 
“significant contributors.” Section 111(f) 
of the Clean Air Act, added by the 1977 
Clean Air Act Amendments, requires 
that the Administrator publish a list of 
categories of major stationary sources 
which are significant contributors and 
for which standards of performance for 
new sources are to be promulgated.

This list, which identifies major 
source categories in order of priority for 
development of regulations, was 
proposed in the Federal Register on 
August 31,1978, and promulgated on 
August 21,1979 (40 CFR 60.16, 44 FR 
49222). Of the 59 source categories on 
the list, the category “Industrial Fossil 
Fuel-Fired Steam Generators: Industrial 
Boilers” is listed as number 11.

Today’s action amends the priority list 
by revising the title of this source 
category to “Industrial-Commercial- 
Institutional Steam Generating Units.” 
This change deletes the references to the 
type of fuel combusted, to the distinction 
between steam generating unit 
application, and to the type of steam 
generator.

As amended, this source category 
includes any device or system which 
combusts fuel which results in the 
production of steam (or hot water), 
including incinerators with heat 
recovery, combined cycle steam 
generators, cogeneration systems and 
small electric utility steam generating 
units. All of these types of steam 
generators exhibit emission 
characteristics which are similar in


